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Objectives

• Develop molecular markers that tag 
genes for SBCMV resistance in UK 
germplasm

• Compare the efficiency of classical 
versus association-based approaches



SBCMV status of 2006 
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% UK wheat acreage sown with 
SBCMV-resistant varieties
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Pedigree relationships between 
SBCMV resistant varieties

Red = Tested R
Blue = Tested S
Grey = Untested



Mapping Study

• Genome-wide QTL scans in Avalon x 
Cadenza DH and Claire x Malacca RIL 
populations (239, 178 markers resp.)

• Phenotyping in field and glasshouse 
evaluations – ELISA used to quantify 
virus

• Comparative mapping of resitance QTL 
across populations



AxC Interval Mapping (R/QTL)
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Interactions between QTL

Q.CzSbm1 – 5DL

Q.CzSbm2 – 2BS



Sbm1 and Sbm2 are additive
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CxM Interval Mapping (R/QTL)
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A x C 5DL partial map of Sbm1 region
239 markers, 92 lines
SBCMV incidence 
Bonferroni correction
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Association study

1. Can previously known Sbm1 and Sbm2 be 
detected?

2. Are additional loci detected, and if so, are 
these significant?

3. Does level of recombination/LD in adapted 
germplasm permit refinement of QTL 
interval?



Association study - design

• 186 EU winter wheat varieties grown in 
replicate plots at Hilperton SBCMV trial site in 
05/06 and visual assessments of symptoms 
made

• 188 markers used to control population 
structure and genome-wide LD patterns - 42 
SSRs, 72 SSAPs, 72 NBS-LRR

• SSRs spanning Sbm1 and Sbm2 regions 
scored on panel of 186 varieties

• Balanced representation of 8 major sub-groups 
found in overall GEDIFLUX project (500+ 
varieties)



SBCMV score class frequency for 200
Gediflux variety Wiltshire trial 2006
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Pedigree relationships between 
SBCMV resistant varieties

Red = Tested R
Blue = Tested S
Grey = Untested



Clump/ GC results (part 2)

Sbm1 region



Clump/ GC results
Clump (corrections for 
pop str/admixture by 
Genomic Control) and 
TASSEL (pop str
controlled using 
Structure Q-matrix ) 
used to detect 
associations





Pedigree vs graphical genotypes



Association study - questions

1. Can previously known Sbm1 and Sbm2 be detected?
Sbm1 – yes. Sbm2 – no, allele is rare and/or we 
used insufficiently linked markers?

2. Are additional loci detected, and if so, are these 
significant?
Yes, but significance remains to be seen.

3. Does level of recombination/LD in adapted 
germplasm permit refinement of QTL interval?
Apparent resolution for Sbm1 as good as or better 
than classical mapping
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