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Genetic diversity Is crucial
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Focused identification of
Germplasm Strategy
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FIGS: In a nutshell

Look to environments
that are likely to Impose
a selection pressure for
the required trait .
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Investigating the case of human nose shape and climate
adaptation
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OK, but does
FIGS work?
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Faster solutions for crops of tomorrow

Salinity score
Elevation

Rainfall

Simple
filtering
method

Agro-climatic zone
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Disease distribution

FOCUSED IDENTIFICATION OF GERMPLASM STRATEGY
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Sunn pest set selection
P “FIGS

Starting with a set of over 16,000 accessions from VIR, ICARDA and AWCC

Selected material collected between 346 latitude, 3580 longitude

Excluded CHN, PAK, IND as only recent reporSufnpest in these countrieg,
retained 6,328 accessions

Excluded particularly dry environmentsrainfall below 280mm/year, low
Aridity Index

Excluded sites where the winters temps fall belowO degrees;
retained 534 accessions



Sunn pest set selection

534 accessions screened at ICARDA
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Screening for salinity tolerance

INn bread wheat landraces
VIR,ICARDA ,AWCC collection

FIGS subset chosen by mapping collection sites over salinity probabilities
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Bread wheat landrace collection sites



Wet set

Dry set

Faba bean

Afghanistan
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Temp at 2 meter

max temp at 2 meter

min temp at 2 meter
Precipitation

Absolute humidity

Relative humidity
Photosynthesis active radiation
Wind at eastwest direction
Wind at north-south direction
Vapor pressure deficit

109,500 global surfaces generated Over 200TB of data



Onset of the temperature & -moisture-limited growing period (1)

FEa

Onset (Day number/Month)

- 1-31 (January)
| |>31-59 (February)
| >59-90 (March)

- , | E > 90 - 120 (April)

Special growing period conditions e L5 120151 (vay)
% Two growing period onsets A\ - > 151 - 181 (June)
- No overlap between temperature- and moisture-limited growing period - - > 181 - 212 (July)
- Temperature and moisture too low for a growing period - > 212 - 243 (August)
- Temperature too low for a growing period J e I:l > 243 - 273 (September)
- Moisture too low for a growing period o |:| > 273 - 304 (October)
- Temperature and moisture unlimited throughout the year I:l > 304 - 334 (November)
|:’ No Data |:| >334 - 365 (December)




Applying FIGS within growing season

Figure 1. The Feekes scale of
wheat development.

STAGE
10.5

STAGE flowering
10.1 {wheat)

TILLERING

STAGE
STAGE 2
1 tillering
one begins
shoot




Russian wheat aphid

Pod borer

Powdery mildew T wheat and barley
Barley yellow dwarf virus
Spot blotch

Net blotch

Drought tolerance

Beet western yellows virus
Chickpea chlorotic stunt virus
Alfalfa mosaic virus

Been yellow mosaic virus




FIGS pathways

User defined trait

Classify collection sites Filter collection sites
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Multiple trait state data + Collection site daily data

Non-linear model

Input Hidden Layer Output Layer
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Support vector machine, Random forest, Neural networks



Model attempts to discriminate between trait states

Input Hidden Layer OQutput Layer
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Model parameters iteratively refined



Trained model used to predictively classify sites
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Science for Better Liveihoods in Dry Areas

tions s of tomorrow

Faster solutions for crop.

Areas where resistance is likely to occur (dark red)
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Faster solutions for crops of tomorrow

A Incorporate molecular data
A More accurate season onsets
A Software application
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