Most cost effective experiments are those in databases :

Using and reusing indoor and multisite field experiments for assessing the
genetic variability of plant responses to environment
F. Tardieu, C Welcker, LI Cabrera Bosquet, I. Alic, P Neveu, C Pommier
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Using and reusing indoor and multisite field experiments for assessing the
genetic variability of plant responses to environment

Assessing the responses to environmental conditions of panels of genotypes
needs hundreds of genotypes (accessions) tested in:

- Tens of field experiments in contrasting environmental scenarios:
capture the responses of yield to environmental conditions for each genotype

- Experiments in field phenotyping platforms with different treatments:
capture integrated ftraits related to differences in yield responses

- Experiments in indoor platforms with treatments
disentangle environmental effects at phenotyping and omic scales

Impossible to collect such datasets in one single project : needs data reuse



For instance, 250 maize hybrids

- Yield in 24 field experiments
- Traits in 10 detailed experiments in phenotyping platforms

- Traits in 3 equipped fields

PhenoField Arvalis, Ouzouer

RootPHAIR, LLN
Phenodyn Montpellier

Impossible to collect such datasets in one single project : needs data reuse



Large datasets, several uses

Phenotyping platform
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Process based modelling, Field
Traits and yield prediction 2050 vs present
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Genetic variability of aquaporin expression in maize
From eQTLs to a MITE insention regulating PIP2;5 expression

Functional genomics, Physiology,
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Plant Physiology®, Emilie J. Millet, 2016

| Journal of Experimental Botany, 2020

Simulating the effect of flowering time on maize individual

Genome-Wide Analysis of Yield in Europe: Allelicleaf area in contrasting environmental scenarios
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Genetics, Field
Environment-specific yield QTLs

Process based modelling,
Field + platform

Modelling traits and yield of 100s genotypes




Large datasets, several uses |NRA@
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Large datasets, several uses

Field network

Phenotyping platform

ABernburg
Karlsruhe
Blols Martonvasar
[ ]
Satolis Campagnola
Neraa oo
@ Bologne

Gaillac

Debrecen

rony

.Craiova

Graneros

Genetic variability of traits/

omics in phenotyping platform network of fields

Two panels (for training) + one (for validation)

e 2023

Robotized indoor phenotyping allows

the field
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Partial conclusion 1

1 — The same datasets were used for addressing different questions
genomics, genetics, imaging, crop modelling, methodology
Success story per se:
Datasets generated in 2014-2017 resulted in 12 papers till 2024,
+ at least 6 in prep, + many afterwards



Typical joint analyses across experiments and scales INRAZ
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Typical joint analyses : Envirotyping
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Typical joint analyses 1 : Envirotyping + climate change
16 fields
X
2 years 8
X *9
2 W treatments ©,
o

aMaizing

BROPS A"

| #arvALiS §

l0s (clustering experiments)
Hot day Hot day nlght

90% fequency 2020,
20% frequency 2050 WiTA .\/'\?,4“‘;.* e ;7';;" 2
wo | Mﬂuﬂhmw "V \ \ ‘VV 0
S Mmgv,mf Kl ‘.t.f 5% fequency 2020,
VA 4 &
@ A IR \‘"‘ 25% frequency 2050
‘ \J
?ﬁi;‘? SN Tl
e YA\ \!M‘,“!‘ ," WA
0T N e A
-t W
OB : "
no ANALL
& Al
-50 O 50

Thermal Time (dsgec) Parent et al 2018 PNAS



Typical joint analyses 1 : Envirotyping + genomic correlations trait - yield

INRAZ

science for people, life & earth

Traits in platform

Yield per
environmental scenario

Anthesis

Architecture
RHpap

Stomatal
conductance

Light
interception

Leaf area

Sensitivity
growh

WW Cool

WW high VPD

WW Hot night

WD Cool

WD Hot

Italo Granato &




Typical joint analyses 1 : Envirotyping + genomic correlations trait - yield

Some ftraits well correlated with yield: architecture, stomatal conductance
BUT correlations depend on climatic scenarios for stomatal conductance
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Typical joint analyses 2: Do indoor phenotyping platforms represent field ? |NRA@
(a thesis with 90% data in databases)
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Typical joint analyses 2: Do indoor phenotyping platforms represent field ?
(a thesis with 90% data in databases)
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Typical joint analyses 2: Do indoor phenotyping platforms represent field ? |NRA@
(a thesis with 90% data in databases)

No correlation between leaf area indoor and in fields BUT
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Typical joint analyses 3: Genomic prediction of yield !_NRA@
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Typical joint analyses 3: Genomic prediction of yield
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Typical joint analyses 3: Genomic prediction of yield
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Typical joint analyses 3: Genomic prediction of yield INRAY
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Typical joint analyses : partial conclusion 2 INRAY
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2 — Each question generated novel methods for statistical / modelling analysis
‘conceptual revolution’:
- classical representation : first the question then experiments
- Here, data availability BEFORE scientific hypotheses: a posteriori protocols
Success story per se: generated novel knowledge

3 — Overall (synthesis):
- Data reuse is possible, necessary and fruitful
A dataset collected in 2012-2016 is used for publications in 2024,
analysed jointly with other datasets: Increasing added value with time
- This allowed holistic analyse of the genetic variability of plant responses to
environmental conditions / climate change
- BUT these panels are neither maintained nor really available. HELP ?

- BUT this needs a very careful (and demanding) data management
(Cyril Pommier’s presentation later today)
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