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OUTLINES

Current & future challenges for Agriculture in Europe

Need for multiple & multi-criteria ideotypes: a role for sorghum
Implications for sorghum crop physiology - Some recent examples
Phenotyping challenges: complementarities to be valorized in a network
Role of crop modelling: predict optimal GxExM interactions & ideotypes

Outlooks



CURRENT AND FUTURE CHALLENGES FOR AGRICULTURE

« Climate change impact on spring/summer crops

Map 2.2 Projected changes in annual, summer and winter temperature across Europe

Map 5.13 Projected changes in water-limited crop yield
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CURRENT AND FUTURE CHALLENGES FOR AGRICULTURE

« adaptation to future climatic scenario: are we ready?
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Red ucing the

magnitude of
change

Mitigation

Avoiding
emissions
Sequestering
CO, from the
atmosphere or a
point source

Climate change
* Temperature
® Precipitation
e Circulation

Minimizing

!

Depletion of SOC

)

PARIS 2015

Lgng- term

interventions

pool Adaptation
t * Farm operations
Decline in soil . Variep‘es
structure * Species
3 * Farming systems
* Soil management
Erosion * Water management
and
degradation
d 3
Decline in soil
quality
Short-term

Decisionmaking

harmful effects

activities

Conservation

agriculture, Agroforestry Recycling of
improvement of \ organic residues
pastures

24 European Sorghum

‘\l—.u'.t
CQB|D§\\N5°‘ Congress 2018



CHALLENGE OF MULTIPLE AND MULTI-CRITERIA IDEOTYPES

» Trait packages : production X stability (adaptation), multi-purpose crops...
» Trait linkage (covariation, trade-offs): opportunity or limit to breeding

* Which trait(s), where / when?

Eg. stem lodging resistance vs quality
(Gomez et al. 2017)
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(Tack et al. 2017)
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CURRENT AND FUTURE CHALLENGES FOR AGRICULTURE
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SORGHUM CROP PHYSIOLOGY IN A PRE-BREEDING CONTEXT

Which trait(s) for what? Phenotyping Insight for
Diversity, co-variatior)s breeding?

Traits, alleles, genes,
ideotypes
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RECENT EXAMPLE - BIOMASS FOR THE FUTURE PROJECT (1) * . BFF.

Internode histochemical traits impact on industrial properties & phenotyping challenge
Field study over 8 (biocomposites) to 24 (methanisation), 3 sites in 2013 in Southern France

Industrial properties related to genetic variability of these traits
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=» Challenge of phenotyping existing genetic diversity to dissect
the genetic architecture of these traits
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RECENT EXAMPLE - BIOMASS FOR THE FUTURE PROJECT (2)

% BFF..

Development of phenotyping pipelines: increase the throughput and the traits captured

Histology
phenotyping pipeline
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RECENT EXAMPLE - BIOMASS FOR THE FUTURE PROJECT (3) * BFF~

Genotypic response to water availability of stem biomass production & properties
8 genotypes - 2 field water treatments — 2013-2015 (France)
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=> Trait package to be phenotyped on populations / panels under water deficit
= Toward their genetic study and valorisation in a breeding context
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A RECENT EXAMPLE - PHENOTYPING FOR DROUGHT TOLERANCE
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A RECENT EXAMPLE - PHENOTYPING FOR...AT DIFFERENT SCALES

Lab phenotyping Field phenotyping
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CONTROLLED ENVIRONMENT VS. FIELD PHENOTYPING:
COMPLEMENTARITY & IMPLICATIONS (TOOLS, DATA MANAGEMENT AND USE)

Phenomobiles

Trait based, Crop, Srmaiisce
standardized trait/yield Jilich/ Bonn
scenario relations
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CROP MODELLING:
INTEGRATING KNOWLEDGE, OPTIMIZING GXExM & IDEOTYPING

Irrigated

Crop Model
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o R Modeling optimal cycle duration (parameter) in maize

7 HE T Sowing date according to current’s farmer strategy

e B =>» Models and sites are available for sorghum
(biomass, grain, multi-purpose; Adam et al 2017; Luquet et al. 2018)
=> Opportunity for innovation in support to sorghum breeding
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OUTLOOKS: WHAT IS WORTH BEING COMBINED

Biological understanding of multicriteria ideotypes (end-uses, sustainability,
adaptation...): trait packages

Trait diversity & genetic determinisms combining controlled env & field phenotyping

Crop modelling: integrate knowledge & support ideotype & trait impact evaluation
for current & future climatic scenario

Partnership, networks, facilities in Europe to be valorized for sorghum
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