
Geophysical Research Abstracts
Vol. 16, EGU2014-11867-1, 2014
EGU General Assembly 2014
© Author(s) 2014. CC Attribution 3.0 License.

Impact of climate change and management on N-balance of (pre-) alpine
grassland soils
Jin Fu, Haiyan Lu, Jinchao Feng, Eugenio Diaz-Pines, Rainer Gasche, Michael Dannenmann, Klaus
Butterbach-bahl, and Ralf Kiese
Karlsruhe Institute of Technology, IMK-IFU, Garmisch-Partenkirchen, Germany (jin.fu@kit.edu)

On a global perspective terrestrial biosphere hosts significant pools of nitrogen. Due to cool and moist climatic con-
ditions alpine grassland soils of moderate elevation (app. 1000m) in particular, have large quantities of nitrogen (N)
and are important source of reactive nitrogen (Nr). The ability of grassland soil to conserve N may be influenced
by changes in management and climate. In the framework of the TERENO project funded by Helmholtz Associ-
ation and BMBF, IMK-IFU installed a lysimeter network with undisturbed intact grassland soil cores (area 1 m2,
depth 1.5 m, 2-3 t of soil) at three sites along a natural altitudinal and thus climate gradient. The lysimeter network
consisting of 36 lysimeters and is run for Climate Change research with a long term perspective (>10years). For
investigation of Climate Change effect the space for time approach is followed, where lysimeters were translocated
along the climate gradient, with some lysimeters remaining at the sites as controls. At all sites two different fertil-
izer application rates as manure were applied (extensive: 120 kg N ha-1 yr 1; intensive: 300 kg N ha-1 yr-1). The
different components of the water balance i.e. precipitation, evapotranspiration and groundwater recharge of each
lysimeter are measured by precision weighting of the lysimeters and a separate container for collection of seepage
water at the lower boundary condition (1.4m). In addition, soil moisture and temperature are measured in 10, 30,
50, 140 cm soil depth. Soil water in 10, 30, 50 and 140 cm soil depth is sampled with suction cups. Water samples
are collected regularly every 2 weeks and at higher frequency (e.g. 3 times a week) after fertilization and cutting
events, and analyzed for concentration of DON, NH4+ and NO3-. Greenhouse Gas (GHG) emissions (CO2, N2O
and CH4) were measured manually with static chamber technique by GC as well as with automatic chambers via
a new developed robot system and QCL Laser. On the basis of the results obtained Climate Change lead to an
increase in N2O emission only in spring, summer and autumn but to a significant decrease during winter period.
Due to the higher decrease in winter the annual N2O losses were lower under Climate Change. Furthermore a sig-
nificant increase in N2 emissions could be observed. N2 to N2O ratio was up to 60 at the control site and up to 85
under Climate Change conditions, and both forms of gaseous losses showed an event based pattern (freeze-thaw,
fertilization, precipitation). Climate Change leaded to a significant increase in nitrate leaching, whereas leaching of
ammonium and DON remained unaffected. Intensive fertilization resulted in increased N-uptake by plants as well
as increased NO3- leaching. Effect of Climate Change on nitrate leaching and N2O emission is more pronounced
under extensive management. This is most likely due to the fact that under Climate Change conditions largest part
of N applied was taken up by the plants and is no longer available for other processes.


