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Outline

e |Introduction of Wheat Phenome Atlas

« An application for breeding
3-way principal-component analysis






9 Other foliar diseases
Stripe rust on the spike (YS)

8 Agronomic traits rust on
Septoria tritici blotch (ST)

Grain Yield (GY)

Septoria nodurum blotch (SN)
Spot blotch (SB)

Days to Heading (DH) Powdery mildew (PM)
3 Rusts Tal Test Weight (TW) pasing signifi@sEHEYAYE A= N2 0N

\Ete;n E%R) T Grain Protein (GP) sSleRSlelaliil® ~usarium leaf blotch (FN)  [fefg
eaf (LR) Lodging (LG) Tan spot (TS)
Stripe (YR) Shattering (SH)

Kernel Size (KS)
Plant Height (PH)

Xanthomonas (XT)
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Resources

CIMMYT wheat program

— avast accumulation of knowledge and genetic resources

> 17 million phenotype data points
— 40 years of international nurseries

— over 70 wheat producing countries

— targeted to 6 agro-ecological regions

— over 10 thousand trials

— data for 80 economically important traits

> 13 thousand wheat lines
— with known pedigrees

Seed of all lines in the germplasm bank



Wheat Phenome Atlas version 1.0

« Elite Spring Wheat Yield Trials (ESWYTSs)

— Advanced lines with high yield potential

* Phenotypic data
— 25 cycles from 1979/80 to 2004/05
— 685 unique lines
— 1445 trials across 400 locations
— 20 traits
~ 0.5 million data points
* Genotypic data

— DArTs (Diversity Arrays Technology)
— 1447 polymorphic markers
— 599 lines

~1 million data points



Wheat Phenome Atlas version 1.0

10 Phenome maps:

e Overall

e Population structures:

Pedigree data
Phenotypic data } 2 analytical methods
Marker data

* Environmental structures:
Mega-environment
Phenotypic data

* Combination of population and environmental structu res:

ESWYT cycle

 Marker order:
ESWYT disequilibrium map



What did we find?

 Multiple Trait-association Markers (TAMs)
for a trait

e Multiple trait fora TAM

* Association identified depend on:
— what germplasm included
— where tested
— when examined

What's next?



Phenome maps:
markers * traits

For selection:
genotypes = markers ~ traits

1

Three-way principal component analysis



A TAM block
Markers in LD block
Showed significant association log score 3 4



lllustration 1
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599 lines ©~ 257 TAM blocks 15 traits
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lllustration 2
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599 lines © 202 TAM blocks = 12 traits
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Summary

Three-way ordination:

* A summarization of genotypes = TAM blocks
" traits

e Reveal pattern in genotypes °~ markers ~ traits
e Parental selection
e Genotypes screening
 Prediction of selection outcome

o Pattern observed depend on the genotypes ’
TAM blocks * traits used



Thank you



