
Introduction

The International Maize and Wheat Improvement Centre (CIMMYT) and the International Centre for Agricultural Research in the Dry Areas (ICARDA) 

are large international wheat breeding programmes that collaborate with Australian wheat breeders and researchers to introduce and evaluate new 

sources of yield potential and adaptation to biotic and abiotic stresses as part of the CIMMYT Australia ICARDA Germplasm Evaluation (CAIGE) 

programme (https://www.caigeproject.org.au/). Breeding materials are tested for their yield performance with Australian private sector breeding 

companies.  In addition, the materials have been screened with public sector partners for resistance to multiple foliar and soil borne pathogens.

Materials and 

methods

YR, STB and YS were 

tested under pathotype 

inoculated field conditions. 

CR resistance was tested 

in inoculated pot 

experiments under 

greenhouse conditions.

Lines were genotyped with 

the Illumina Infinium Wheat 

Barley 40K SNP array and 

genotype be sequencing 

data from CIMMYT were 

also used.

Data were analysed using 

linear mixed models 

including SNP main effects 

and SNP ×environment 

interaction effects.

Results

Genome-wide association analysis identified key resistance loci:
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Trait Chrom Interval (Mb) MAF Candidate genes

YR 2B 150.7 – 184.5 0.34 Yr27

YR 3B 676.7 – 687.0 0.04

STB 4A 732.7 – 742.6 0.39 Stb7, Stb12

YS 1A 3.6 – 7.2 0.31 Tsc1

CR 6D 143.9 – 302.1 0.44
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Linkage disequilibrium and 

haplotype analysis:
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