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Potentially valuable genetic variation, 
the raw material for crop 

improvement, remains untapped on 
genebank shelves, at a time when 
challenges to crop production are 

unprecedented

Genebanks should NOT be museums. 
Genetic variation is the basic ingredient 
of all plant breeding
Genebanks should be a source of high-
value genetic diversity to meet 
ÔÏÍÏÒÒÏ×ȭÓ ÃÈÁÌÌÅÎÇÅÓ



Systematically identify & mobilizenovel, beneficial genetic 
variation into breeding programs to accelerate and strengthen 

genetic gains

Genetic 
resources

Crop 
improvement

Agronomy & 
seed systems

Improved 
livelihoods

SeeD



Å Identify underutilized accessions of interest
ÅFind patterns in genome characteristic of 

beneficial adaptation: Selection imprints
ÅNew Heterotic patterns (maize)
Å ID rare but beneficial genome  recombination

ÅNovel, beneficial alleles and donor 
germplasm identified

ÅMarkers linked to genes that control 
priority traits

Molecular atlas Genomic
Associations
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Capacity-
strengthening

Information 
management

ÅBridging germplasm (breeder-friendly lines and 
populations) enriched for novel, high-value 
alleles for stress tolerance, pest resistance and 
higher nutritional value available to breeders 
worldwide

ÅToolkit to enable rapid 
adoption and 
accelerated breeding 
using bridging 
germplasm linked 
genetic elements that 
control priority traits

ÅCapacity to enable 
research and adoption 
of outputs from SeeD
within the breeding 
community

Maize modules
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Genebanks - supermarket

Molecular atlas

Common label - genotypic data



ÅGenotyped 
whole MGB

ÅComposite 
genotyping 
GbS (30 
individuals per 
accession in 
one sample)

ÅGIS derived 
information
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ÅGbSof entire CIMMYT maize 
genebank (>27,500) completed 
end 2014

ÅInitial analysis of 21,000 
accessions: 
ï 1.2m SNP loci in total

ï Mean 980k loci per accession (~ 
20% missing data)

ï омтƪ ƭƻŎƛ ǿƛǘƘ ŎƻǾŜǊŀƎŜ җр· 

ÅAlso genotyping breeding 
materials (donors) and ex-PVP 
lines for comparison

MAIZE genetic diversity survey
Molecular atlas



ID accessions of interest

ID New sources of high value 

characters and alleles

Combine data resources

Å Drought: 9954 landraces come 

from environments with long-

term propensity for drought 

during flowering (Low AI)

Å Genetic analysis using GbS

data indicates these landraces 

cluster into six main groups

Cluster

Cluster
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ID accessions of interest

Å The six groups come from significantly different environments: All 

dry but some much drier than others- indicating some genotypic 

patterning- adaptation

LS Means of AI across clusters identified for three months of flowering and the entire 6 month 

growing period. The effect of cluster on AI for all three flowering months and over the growing 

period was significant (p<0.0001). Entries with the same letter code do not differ significantly  

(Tukey multiple comparison test <0.01 following ANOVA). 

 

Group Period # acc 

 FL Month 1 FL Month 2 FL Month 3 6 month growing  

1 1.926 c 1.923 b 2.498 d 1.885 e 2767 

2 1.433 b 1.379 a 1.603 a 1.134 a 2279 

3 1.459 b 1.486 a 1.776 b 1.249 b 1335 

4 1.260 a 1.458 a 1.485 a 1.099 a 781 

5 2.005 c,d 2.241 c 1.945 c 1.713 d 1211 

6 2.136 d 2.213 c 2.009 c 1.592 c 1581 
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Accession 1 Accession 4,000

Tester Tester

SeeD Maize GWAS

�«

34 trials

Three adaptation zones:
ÅLowland Tropical

ÅSubtropical

ÅHighland Tropical

36 Latin American countries 

Highland
Subtropical

Tropical

Novel alleles
and allele donors

GbS Cornell and DArTseq methods
- Maximize marker density (Cornell)

- Enable identification of heterozygote regions 

(DArTseq)


