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“Without food, man can live at most but a few weeks; 
without it, all other components of social justice are 

meaningless”
Norman Borlaug
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Food Security

cgiar.com
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Food Security
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Wheat Rusts-No 1 Threat

Breeding for resistance is
the best control strategy
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Genetic Control

Landraces

Alien 
species

National and 
international 

nurseries

Watkins 
Collection
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Classical Breeding and Marker-Assisted Breeding

Marker assisted pyramiding of two disease resistance 
genes. 

Note that homozygotes can be selected from the F2 
population

Knowledgebank.irri.org
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Marker Development Platforms

DNA

Genome 
Sequencing

High-throughput genotyping platforms
Golden Gate, KASPar, Infinium assay

Genotyping by 
Sequencing

Assembly
-De novo based

- Reference based

Sequence Variations
(SNPs, InDels, SSRs)

Genetic map
QTLs

Candidadte
gene/marker

Crop 
Breeding
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Examples of marker development using different 
resources

Gene Linked marker Resources used

Yr34 sunKASP_112, sun712 IWGSC_Refseq_v1.0

Yr47/Lr52 sun180 Survey sequences

Lr48 IWB70147 90 K Infinium assay

Lr49 KASP_21 Flow Cytometry

Lr61 Sun683, sunKASP_60 Survey sequences, Sanger sequencing

Lr79 sun786 Survey sequences
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Deployment of Resistance Genes

Yr47/Lr52 RIL

Recurrent parent

Donor parent
All resistant 
backcross 
derivatives carried 
the Yr47/Lr52-linked 
allele

Ventura
Mace
Livingston
HD2733
DBW17
PBW550
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