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Identifying genes associated with natural variation of plant-plant interactions is
recognized as an important step to predict and understand adaptive dynamics

and evolutionary trajectories of plant communities (Pierik et al. 2013 Funct

Ecol).

Molecular mechanisms of plant-plant interactions
started to be elucidated by lab mutant analysis in model
species like the mouse-ear cress Arabidopsis thaliana (L.)

Heynh (Pierik et al. 2013 Funct Ecol)
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Volatic organic compounds
Light-quality signals
Nutrient levels

Soluble root exudates

Pierik et al. 2013




|ldentification of natural genetic variants associated with plant-plant

interactions offers both:

(i) a complementary approach to unravel molecular mechanisms associated
with either neighbor detection or response strategies

(ii) an exciting opportunity to further study the traces of selection acting on

those variants (Bergelson & Roux 2010 Nat Rev Genet).

Environments with strong and

complex interactions
in situ observations
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195 accessions

Acc? AccX AccY AccZ Accl94  Accl95

Split-plot design
Greenhouse conditions (20°C, photoperiod = 14H)
n = 4095 plants

@4 cm
vol. 38 cm3
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DF solo
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Not so many shared genes between the four treatments!
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++ Al1-137
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Identification of a neat peak of association associated with the ‘++’ strategy!
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10 treatments:
3 monospecific
7 multispecific

4608 A. thaliana
12672 competitors

greenhouse conditions
split-plot design

Veronica arvensis Stellaria media
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% Crossing reaction norms

Highly signfficant * The rank of genotypes changes
Genotype x Competition treatment”  — according to the competitor species
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% The rank of genotypes changes
according to the competitor species

% The rank of genotypes changes
according to species assemblage



Association score
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GWA mapping analysis highlights a
common complex region at the beginning of chromosome IV
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Association score
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GWA mapping analysis highlights a
common complex region at the beginning of chromosome IV

chr. Il
Genomic location
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€ 1nterspeciric ieve

Significance is highly dependent on
the phenotypic trait and the
competition treatment
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Hard to come up with a conclusion!

- strong ‘G x G’ interactions

- strong ‘G x competitor species’ interactions

- independent peaks of association!

- molecular mechanisms associated with natural variation of plant — plant

interactions may be highly diverse: functional validation is under way!
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145 populations

Massif central

Region Midi-Pyrénées

Aquitaine

Specific richness of plant communities ’iis

Genomic characterization (Pool-Seq approach) + characterization of plant communities
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