Undergraduate vacation bursary at Rothamsted Research 
	Full Name of Supervisors:  Dr Allison van de Meene and  Ms Vanessa McMillan 

	Institution, Department and Address: 
	Department of Plant Pathology and Microbiology 

Rothamsted Research

Harpenden 

Herts AL5 2JQ

	Telephone Number:  (01582) 763 133 ext 2285

	Email:  allison.van-de-meene@bbsrc.ac.uk                       vanessa.McMillan@bbsrc.ac.uk

	Position held: Head of Bioimaging                                    2nd year PhD student on the take-all project 

	Title of Project (150 characters maximum):  Exploring the cellular basis of resistance and susceptibility of wheat roots to infection by the take-all fungus. 

	Date of Project Commencement:  to be arranged 

	Duration (weeks): 10 weeks during Summer 2010

	Brief Description of Project:
Take-all, caused by the soil borne ascomycete fungus Gaeumannomyces graminis var. tritici (Ggt) is a devastating root disease of wheat and is a major constraint on wheat productivity in the UK and around the world. There has been little recent research into the infection biology of Ggt and the processes by which the fungus penetrates and spreads throughout wheat roots. This project aims to look in detail at the infection biology of Ggt in wheat roots using various light microscopy and histochemical techniques to evaluate both the fungal infection pathway and the host response in two wheat genotypes, one  susceptible and one resistant. 
Wheat roots infected using a novel hydroponic based system will be sampled at different time points of infection and then examined to track the progress of infections through different root cell layers and into the vascular tissue.  Wheat roots will be observed on the macroscopic scale, which will be followed by in depth analysis by sectioning and labelling with various cytochemical labels to evaluate the spread of infection and the host response at the tissue and cellular level.  This work will be complemented by experiencing one day each week with field evaluations.
The infection biology will be investigated in resistant and susceptible Triticum monococcum wheat genotypes. T. monococcum (Am Am) is a diploid wheat species known as einkorn wheat, and was widely cultivated during cereal farming in the bronze age. Historically resistance of wheat genotypes to Ggt has been considered too inconsistent and weak to be useful for control. However, using a combination of field and pot assays developed at Rothamsted a small number of T. monococcum genotypes have been assessed for resistance, and statistically significant and consistent differences were found in severity of disease between genotypes. In order to characterise the resistance found it will be interesting to compare the infection process in one of the most resistant genotypes to a susceptible genotype and to look at where the take-all infection is arrested in the root. Full information on the project results obtained so far are available at  http://www.wgin.org.uk/information/meetings.php - 20th October 2009 meeting presentations.
The skills that will be learnt during this studentship include:
· Plant growth in controlled environment conditions in replicated statistical designs.

· Fungal spore handling and inoculation techniques.

· Evaluation of plant pathology using visual and light microscopic techniques.

· Training in using high-level light microscopy for imaging.

· Expertise in setting up and seeing through laboratory experiments; in particular, protocols for specific histological stains for labelling cellular detail and chemistry in plant pathology.

· Experience in field sampling and statistical techniques. 

Interested undergraduate students should send their CV and annual course details with grades to Dr Allison van de Meene.  A suitable candidate will be selected by mid-May 2010. 
Pay: £250 per week (before tax)
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