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Introduction:  
 
Agricultural grasslands cover a large proportion of the European land surface and form the backbone of 
the livestock industry. However, a major emphasis of European agri-environmental policy in recent 
decades has been to promote grassland management for multiple ecosystem services, including 
biodiversity conservation and soil carbon storage, which plays an important role in climate mitigation. We 
recently discovered that grassland diversity restoration not only increases plant diversity, but also it brings 
additional benefits for soil health, including an increase in soil carbon storage1 and improvements in soil 
structure2. However, we know very little about the mechanisms involved, especially regarding how 
grassland diversity restoration, and increases in plant diversity, influence the amount and quality of 
organic matter entering soil from plants, and the microbial processes involved in its breakdown and 
stabilization. This hampers our ability to refine grassland management for the delivery of multiple 
ecosystem services, including biodiversity conservation and carbon storage, which is a major goal of agri-
environment policy 
 
Project Summary:  
 
This studentship will redress this gap in understanding by exploring the mechanisms by which 
management practices commonly employed in grassland diversity restoration, such as seed addition and 
altered fertilizer management, impact microbial processes of organic matter decomposition in soil, 
ultimately affecting soil carbon storage. The student will test the hypotheses that increased soil carbon 
storage associated with grassland diversity restoration is linked to long-term shifts in the structure and 
function of soil microbial communities that reduce decomposition of recalcitrant organic matter, 
contributing to lower rates of carbon mineralization and loss by respiration. This will be tested using a 
long-term (27 year) grassland biodiversity restoration experiment at Colt Park meadows, located at 
Ingleborough National Nature Reserve in the Yorkshire Dales1, and which includes a series of treatments 
aimed at enhancing plant diversity. The student will also test the generality of findings from Colt Park 
using an extensive network of grasslands of varying management intensity across England3. The student 
will join a large team of environmental scientists and conservationists working at Colt Park on different 
aspects of grassland management for multiple ecosystem services, and will conduct a series of field and 
laboratory based studies to test the above hypothesis.  
 
Training: 
 
 A team of scientists with expertise in soil, plant and microbial ecology, organic and isotope geochemistry, 
and element cycling, will supervise the project. The student will be trained in the measurement of soil 
microbial communities, using a range of biochemical and molecular techniques, and the turnover, 
composition and fate of carbon in soils, and in statistical methods for assessing data. The student will 
also receive training in the measurement of greenhouse gas fluxes in the field, to test how grassland 
restoration management impacts carbon gain and loss. The student will have access to world-class 
facilities in the both Soil and Ecosystem Ecology Laboratory 
http://www.soilecosystemecologylab.manchester.ac.uk and the Williamson Research Centre for Molecular 
Environmental Science http://www.sees.manchester.ac.uk/our-research/research-centres/wrc/ 



 

 

at The University of Manchester. 
 

 

 

 

 

 

 

 

 

 

 

 

Image 1 Caption: Greenhouse gas measurements at Colt Park Meadows 

 

Image 2: Do species-rich meadows offer potential for increased soil carbon storage?   
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