
Phosphorus cycling in the soil-microbe-plant continuum of agri-ecosystems 

Lead PI: Dr John Hammond, University of Reading 

Co-PI’s and Co-I’s: 
Professor Elizabeth Wellington, University of Warwick  
Dr Gary Bending, University of Warwick 
Professor David Scanlan, University of Warwick 
Dr Alexandra Jones, University of Warwick 
Dr Jay Moore, University of Warwick 
Professor Mark Tibbett, Cranfield University   

To provide a holistic understanding of phosphorus (P) cycling in the rhizosphere of a non-mycorrhizal 
crop, we will use metagenomics, transcriptomics, metaproteomics and 31P-NMR analyses on the 
rhizospheres of soil grown Brassica rapa and Brassica napus plants. This will deliver novel insights 
into the structure and function of rhizosphere microbial communities and their role in P cycling for a 
crop plant (Objective 1). We will utilise TILLING resources available for B. rapa to manipulate the 
expression of genes regulating the amount or content of root exudates and quantify the impact on 
rhizosphere P pools and microbial community structure and function. This will provide knowledge on 
the role of root exudates in making P directly and indirectly available through their contribution to 
microbial growth (Objective 2). Since the demand for P by the crop changes during development, we 
will evaluate changes in rhizosphere P pools and microbial community structure and function during 
the development of B. rapa under controlled environment conditions and B. napus (oilseed rape) 
under field conditions, with and without P fertiliser. This will deliver temporal information on crop P 
demand and how this impacts on root exudates and P cycling. The addition of P fertilisers and their 
effects on labile and non-labile P pools, specifically organic P pools, will also be evaluated (Objectives 
3 & 4). Knowledge gaps on P cycling in the rhizosphere of a major crop and the roles of the crop and 
microbial community will be addressed. This will deliver information on the microbes functionally 
responsible for P cycling, the enzymes involved and the role of the root in delivering carbon for these 
functions. Novel opportunities for breeding crops that are more efficient at acquiring P, either 
directly or indirectly through the rhizosphere microbial community will be possible, together with 
potential biotechnological applications for microbes and enzymes identified by this research. 

 


