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What is Plant Breeding?
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Most economically relevant traits are complex
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Our plant breeding toolbox

‘Give a small boy a hammer, and he will find that
everything he encounters needs pounding’
Kaplan, 1964




Our plant breeding toolbox
Y=Xb +Zu +
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Resilience to Climate Change
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Resilience to Climate Change

Predictive Genomic Prediction
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Y=Xb+Zu +

Statistical models and modeling
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P=G+E+GE * -
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Micro-environment
Environment of a single plant.
Controlled with experimental design.

Macro-environment
Environment associated to locations and years.
Genotype by environment.




Genotype by environment interaction (GxE)
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Field evaluations are critical for plant breeding
Breeding and evaluation GWAS mapping
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Field evaluations are critical for plant breeding
& billions of dollars are spent every year globally

~ 35 000 000 SEK annually in field
evaluations of cereals and pulses
(breeding, pre-testing, and official trials)
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Experimental design optimization R —_1404

t

RCB[Z)O PREP % Increase in Response to Selection
50

25

PREP MED20 MEDG0

Gonzalez-Barrios et al. 2019




response to selection

(with the same resources)
(46‘%) ~ 15 000 000 SEK per year
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Accelerated breeding

Speed Breeding
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Photos: Bhatta et al., 2021; Lucia Gutierrez
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Big data in plant breeding: genomic prediction
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Modelling GxE
y=1u+2g +¢
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Prediction tool
for farmers
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Sandro et al. 2024
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Genomic selection implementation
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Resilience in Food Systems - participatory plant breeding
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Resilience in Food Systems - participatory plant breeding
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Bickford. A new hard red winter wheat variety for organic systems and
slow rise baking quality with more diversity for increased resilience

Photos: Lucia Gutierrez; Artisan Grain Collaborative; Meadowlark Farm & Mill
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Tack sa mycket!
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