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            Abstract
More than twice as much carbon is held in soils as in vegetation or the atmosphere1, and changes in soil carbon content can have a large effect on the global carbon budget. The possibility that climate change is being reinforced by increased carbon dioxide emissions from soils owing to rising temperature is the subject of a continuing debate2,3,4,5,6,7,8,9. But evidence for the suggested feedback mechanism has to date come solely from small-scale laboratory and field experiments and modelling studies2,3,4,5,6,7,8,9. Here we use data from the National Soil Inventory of England and Wales obtained between 1978 and 2003 to show that carbon was lost from soils across England and Wales over the survey period at a mean rate of 0.6% yr-1 (relative to the existing soil carbon content). We find that the relative rate of carbon loss increased with soil carbon content and was more than 2% yr-1 in soils with carbon contents greater than 100 g kg-1. The relationship between rate of carbon loss and carbon content is irrespective of land use, suggesting a link to climate change. Our findings indicate that losses of soil carbon in England and Wales—and by inference in other temperate regions—are likely to have been offsetting absorption of carbon by terrestrial sinks.
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                    Figure 1: 
                        Changes in soil organic carbon contents across England and Wales between 1978 and 2003.
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Figure 2: 
                        Rates of change in soil organic carbon content, grouped by soil type and land use.
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Figure 3: 
                        Rates of change in soil organic carbon content, grouped by original carbon contents and indicated land uses.
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Grounds for concern
The possibility of a positive feedback between CO2 release from soils and global warming is one of the most contentious issues in climate research. The concern is that rising temperatures may be causing some of the massive reserves of carbon stored in the soil to be released into the atmosphere as the greenhouse gas CO2, resulting in a further increase in temperature and yet more CO2 release. So far what evidence there is for this feedback mechanism has come from small-scale laboratory and field experiments and mathematical modelling. Now a team from the UK National Soil Resources Institute and Rothamsted Research presents data from a long-term national-scale soil monitoring scheme that reveal extensive carbon losses during the past 25 years: land use has little effect on the rate of carbon loss suggesting a possible link to climate change.
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