Report of the BSPP Fellowship Fund 2000.




One application was received for a Fellowship and one award of £4,000 was made to Dr Lesley Boyd, to enable her to work on Characterisation of Wheat Adult Plant Resistance to South African Yellow Rust Pathotypes  A summary of the background and princiapl objectives of the proposal is attached.

It is hoped that a larger number of applications will be forthcoming next year in response to enhanced publicity currently under way in the society.

Professor C.A. Gilligan

President-elect and Chairman Fellowship Committee

BSPP Fellowship Dr. Lesley A. Boyd Cereals Rust Pathologist, John Innes Centre, Norwich

Characterisation of Wheat Adult Plant Resistance to South African Yellow Rust Pathotypes

Background

In 1996 South Africa experienced an outbreak of wheat yellow rust, a disease hitherto unknown in this country1. Wheat yellow rust is caused by the biotrophic fungus  Puccinia striiformis f.sp. tritici, and a single pathotype, designated 6E16 was identified. Wheat farmers suffered heavy losses, the majority of South African cultivars having little or no resistance to this pathogen. A collaboration was initiated between Dr. Lesley A. Boyd,  John Innes Centre (JIC), Norwich, UK and Drs. Renee Prins and Willem Boshoff of The Small Grains Institute (SGI), Bethlehem, South Africa to characterise the genetics of yellow rust resistance in South African wheat germplasms.  Here at the JIC, Norwich we assessed winter and spring wheats for known seedling resistances and identified a number of unknown resistances. Field trails were also conducted in Norwich and identified a number of cultivars showing Adult Plant Resistance (APR) to UK pathotypes. In South Africa field trials similarly identified an APR to pathotype 6E16 in the South African cultivar Kariega. In 1998 a second South African  pathotype was identified, 6E222. Fortunately the APR in Kariega remained effective against this new pathotype.


A program to find molecular markers for the genes/QTLs contributing to this yellow rust APR in Kariega was initiated. Dr. R. Prins has made a Doubled Haploid (DH) population from a cross between Kariega and the yellow rust susceptible cultivar Avocet S. This population consists of more than 300 individual lines which are to be sown in field trials, in South Africa, in June 2000. These field trials will be inoculated with the current South African P.s. f.sp. tritici pathotypes and will be ready to score towards the end of September, 2000.


Dr R. Prins has screened the parents of this DH population for polymorphisms using microsatellite and AFLP primers. Polymorphic microsatellite primers will be use to anchor the yellow rust resistance genes/QTLs to individual wheat chromosomes, while the AFLPs will be used  to fine map the genes/QTLs.


As part of this UK/South African collaboration there are plans for Dr. R. Prins’s M.Sc. student, Viresh Ramburan to work at JIC for 6 months to complete the AFLP fine mapping of the population, and use the facilities and expertise in QTL mapping available at the JIC. To this end a British Council grant application has been submitted.


In addition to the Kariega x Avocet S DH population a series of recombinant inbred lines (RIL), developed by Dr. L.A. Boyd in the UK and carrying the yellow rust APR gene Yr18 will be planted in South Africa in June 2000. These lines show good levels of APR in the UK and this field trial is to assess the effectiveness of Yr18 against South African P.s. f.sp. tritici pathotypes. Depending on the outcome of these Yr18 field trial it is hoped to develop a mapping program for Yr18 using these RILs.

Fellowship Proposal


Dr. L. A. Boyd has been asked by her collaborators Drs. R. Prins and W. Boshoff to help assess the levels of resistance in both the Kariega derived DH population and the Yr18 RILs. Dr. L. A. Boyd therefore seeks funds to spend a period of three weeks in South Africa during the time at which yellow rust infection is most prominent on adult plants.

Objectives:

1) To score yellow rust disease levels on a DH population (approximately 300 lines) derived from the cross Kariega x  Avocet S. Kariega shows an APR to yellow rust, and Dr. L.A. Boyd will use these disease scores to determine the number of genes/QTLs contributing to this APR. To obtain a reliable score of the level of infection it is necessary to score the field trial on at least three occasions, at least one week apart.

2) To score yellow rust infection levels in a series of RILs developed for Yr18. These RILs have been developed from the Thatcher Yr18 near-isogenic line series, using five different genetic sources of Yr18. The lines have been assessed in field trials in the UK, and prove very effective against yellow rust. The objective of this South African trial is to assess the effectiveness of Yr18 against South African pathotypes, with the view to developing a mapping program to find molecular markers linked to Yr18.
3) To examine the molecular marker assessment of the Kariega and Avocet S parents, and in consultation with Dr. R. Prins decide which AFLP primer pairs the M.Sc. student, Viresh Ramburan will use to map the DH population during his stay at JIC.

The Kariega x Avocet S DH population is to be planted at a field site run by the South African Breeding company Panner. This site is located near Greytown, Natal, 75 miles from Durban. The Yr18 RILs are to be trialed at the SGI, Bethlehem, some 300 miles from Greytown. Dr. L. A. Boyd intends flying into Durban, hiring a car and driving to Greytown, which she will use as a base. While stationed in Greytown Dr. L. A. Boyd intends making two trips, by car, to the SGI at Bethlehem to score the Yr18 RIL population for yellow rust, and to have discussions with Drs. R. Prins and W. Boschoff.


