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Project summary: A study of the temperature dependence of soil respiration in different SOM fractions (e.g. labile and recalcitrant fractions). Using novel approaches, this study will provide key information which can be incorporated in predictive models of the response of soil carbon decomposition to global warming.

Background and aims: The temperature sensitivity of soil respiration has received much interest because of its importance in the global carbon cycle and potential feedbacks to climate change (Davidson and Janssens, 2006). It was suggested that only the decomposition of the small labile fractions of soil organic matter (SOM) are temperature sensitive, while the large recalcitrant SOM fractions, which tend to have much higher turnover times than those of the more labile fractions, are not affected by temperature changes (Liski et al., 1999). The validity of these results has been questioned, however, because models with simplifying assumptions concerning SOM composition and residence times were used. Further research is needed because much uncertainty remains over the mechanisms of SOM stabilisation and its relationship with temperature changes. The key aims of this project are (i) to investigate SOM stability through the isolation and characterisation of labile and recalcitrant SOM fractions and (ii) to determine the temperature dependence (Q10s) of the respiration rates of these fractions. This research will help to improve existing models of soil organic carbon dynamics and will play a key role in answering the complex research questions under SAGES research theme 2: the terrestrial carbon cycle.

Approach and methods:
Soils will be sampled from established SAGES field sites. Different SOM fractions will be isolated using a combination of published physical and chemical methods (Stemmer et al., 1998; Sohi et al., 2001; Six et al., 2002; Plante et al., 2006). New improved fractionation methods will also be developed and tested as part of this project. Soils and organic matter present in the fractions will be characterised using various techniques including CHN analysis, 13C NMR spectroscopy and 3D computer x-ray tomography. Isolated SOM matter fractions will be incubated at a range of temperatures and CO2 fluxes will be determined by an automated gas chromatographic system (Rey et al., 2005).
Student training: This project offers the student the opportunity to develop the following skills in environmental science:

1. Knowledge and understanding of soil carbon cycling and soil biogeochemistry.

2. Competency in laboratory and field work.

3. Expertise in the measurement of soil properties (e.g. moisture and organic matter content, bulk density, water holding capacity) and the use of SOM fractionation methods (e.g. sieving, density flotation, sonication).
4. Expertise in conducting soil incubation experiments and the use of analytical techniques (e.g. gas chromatography).
5. Collection, interpretation and presentation of analytical data.

6. Experience of working in a cross-disciplinary environment and carrying out collaborative research as part of SAGES.
Infrastructure support: This project will use equipment and facilities which are currently in place at the University of Edinburgh and the University of Abertay.
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