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The need for Carbo-BioCrop

The UK is committed to an 80 % reduction of  1990 CO2 emissions by 2050 with a 
short term obligation of  15 % renewable energy generation by 2020. 

Bioenergy crops can make a useful contribution to this target and are one of  
the best options available to generate renewable heat energy. In recent years the 
sustainability of  these crops has been questioned. Concerns over conflicts between 
land used for fuel rather than food and the real carbon savings provided by such 
crops to produce biofuels used for transport have been raised. 

Dedicated second generation perennial bioenergy crops such as short rotation 
coppice trees (SRC) and the energy grass Miscanthus conflict less with food crops 
and require fewer inputs. However very few studies have quantified the real impact 
of  these crops on soil based processes determining the long term potential to 
sequester carbon. 

Aims of Carbo-BioCrop

Plug a significant knowledge gap in landscape scale carbon management and 
greenhouse gas (GHG) emissions (CO2, N2O and CH4). 

Provide an improved understanding of  changes in soil organic carbon (SOC) and 
GHG emissions when land is converted from arable cropping or grassland to SRC or 
Miscanthus cropping cycles. 

Objectives of Carbo-BioCrop

1. Develop a qualitative description of  SOC losses for up to five years after land 
conversion to SRC and Miscanthus.

2. Assess the contribution of  biochar as an option for increasing long-term soil 
carbon storage and mitigation against SOC losses and N2O emissions.

3. Develop models for SRC and Miscanthus yield, SOC turnover and GHG balances.

4. Provide data for a land-use management decision tool for GHG balances under 
SRC and Miscanthus.



Work package 2

• Field flux data collection. 

• 100 chrono-sequence sites data 
collection.

• 13C pulse chase studies.

• SOC pools turnover.

• Biochar evaluation.

Leader: University of Edinburgh

Work package 1

• Data Synthesis.

• Data base production.

• Identify knowledge gaps for 
empirical data collection.

• Supply data for model 
validation.

Leader: Rothamsted

Proof of Concept

Preliminary UK carbon 
opportunity mapping. Spatially 
derived carbon mitigation 
potential of  perennial second 
generation bioenergy crops

Leader: University of East AngliaWork package 3

• Parameterise bioenergy crop 
models.

• Compare process-based models.

• Validate process-based models.

• Provide output to the Proof  of  
Concept.

Leader: CEH

Approach of Carbo-BioCrop

The Carbo-BioCrop project is organised into three interconnected work packages (WP)

• Develop empirical relationships for SOC trajectory under SRC and Miscanthus 
and a database for model evaluations.

• Net ecosystem fluxes of  CO2 and soil GHG exchanges will be collected from two 
flag-ship field sites (i) In Lincolnshire containing established Miscanthus and 
SRC crops (ii) a newly established Miscanthus plantation in Aberystwyth. 

• Pulsed stable 13C labelling will be used to track the fate of  carbon captured by 
SRC and Miscanthus via photosynthesis, as it flows through the plant to soil 
inhabiting microorganisms, before becoming locked into organic matter within 
the soil or mineralised to CO2 and released back into the atmosphere.

• Under commercial bioenergy crop field conditions the impact of  soil 
amendments with biochar will be assessed.

• We will use existing process based models of  energy crop growth and soil 
processes, developing and validating them with data collected in this project.  

Impacts of Carbo-BioCrop

• Plug knowledge gaps on soil carbon processes in relation to increased planting 
of  energy SRC and miscanthus.

• Identify the potential of  biochar as a tool for soil carbon sequestration.

• Improve process based models for carbon mitigation using bioenergy cropping 
systems.

• Provide data towards spatially and temporally explicit Carbon Opportunity 
Maps and GIS-based tools for land use management concerned with optimising 
greenhouse gas balances from the UK land resource.



The Group

A multidisciplinary group of  land based researchers, including scientists with 
expertise in plant, microbial and soil sciences and agricultural modelling.

 − University of  Southampton, Professor Gail Taylor (co-ordinator) &  
Dr Matthew Tallis

 − Rothamsted Research, Dr Goetz Richter (leader, workpackage 1) &  
Dr Junye Wang

 − University of  Edinburgh, Dr Saran Sohi (leader, workpackage 2).

 − The Centre of  Ecology and Hydrology, Dr Jon Finch (leader, workpackage 3) &  
Dr Niall McNamara

 − University of  East Anglia,  Professor Andrew Lovett & Ms Gilla Sünnenberg

 − University of  Aberystwyth, Professor Iain Donnison

 − University of  Warwick, Dr Gary Bending.

Funding

The Carbo-BioCrop project was funded in 2010 by the Natural Environment 
Research Council (NERC) as part of  the Living with Environmental Change research 
programme. The project consortium was brought together following a week-
long NERC sandpit,  to identify new and novel research projects in ‘Land Based 
Renewables’ that could contribute to the UK low carbon transition plan.            

Contact  

For further details contact Professor Gail Taylor, University of  Southampton
G.Taylor@soton.ac.uk  0044 (0)23 8059 2335

www.Carbo-BioCrop.ac.uk


