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Background

The challenge in organic farming is to optimise short-term productivity while maintaining long-
term soil fertility. The organic farming system is very complex, with multiple interactions and
feedbacks. One way of analysing the behaviour of whole systems is to integrate the process-based
knowledge in dynamic models. Such models may also be powerful tools in generalising results both
from short and long-term experiments. A prerequisite is that the models are general, reliable and
thoroughly validated.

In low input cropping systems, as organic farming, the utilisation of N mineralisation from soil
organic matter (SOM) is of major importance. Therefore modelling of organic crop rotations will
rely heavily on the performance of the SOM turnover model. Despite this, it can be demonstrated
that commonly used SOM models have very varying properties, and in many cases fail to yield
acceptable simulations when comparing with measurements. Therefore further model development
in this area is needed.

Objective

The objective of the Ph.D.-project was to improve the modelling of the turnover of organic matter
in soil. The project gave special focus to:
e Good representations of the effects of climate, management and texture
e Contributions to the modelling of the turnover of nitrogen in grazed pastures
e Contributions to establishing a modelling framework (FASSET), in order to make
improved assessments of the nitrate leaching from conventional and organic farms.

Progress - 2006

The software C-TOOL was developed in 2003 to handle the combined C and N turnover, and has
further been incorporated in the whole-farm model FASSET. Also in 2003 a large database
regarding the short- and long-term turnover of organic matter was completed.

Utilising C-TOOL and the database, the model CN-SIM (Petersen et al., 2005a,b) has been
developed, and is presently used within FASSET to simulate the N-turnover of as well organic and
conventional farms. Ten articles plus a number of reports and presentations using this model within
FASSET, DAISY or as a stand-alone application have been published from FAS and DARCOF-.
No funding specifically for the Ph.D. has been received since medio 2003. The thesis was
completed in 2006. All the three focal points (see Objective) have been addressed during the study.
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Plans - 2007

The thesis was defended on the 20" September 2007 at KU-Life.
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