N

N
N

HAL

open science

Role of phenotypic plasticity in rapid adaptation in maize

Elodie Marchadier, M. L. Tenaillon, C. Dillmann, Adrienne Ressayre

» To cite this version:

Elodie Marchadier, M. L. Tenaillon, C. Dillmann, Adrienne Ressayre. Role of phenotypic plasticity in rapid

adaptation in maize. SFE2, Oct 2018, Rennes, France. <hal-04458069)

HAL Id: hal-04458069
https://hal.science/hal-04458069v1

Submitted on 14 Feb 2024

HAL is a multi-disciplinary open access archive
for the deposit and dissemination of scientific re-
search documents, whether they are published or not.
The documents may come from teaching and research
institutions in France or abroad, or from public or pri-
vate research centers.

L’archive ouverte pluridisciplinaire HAL, est des-
tinée au dépot et a la diffusion de documents scien-
tifiques de niveau recherche, publiés ou non, émanant
des établissements d’enseignement et de recherche
francais ou étrangers, des laboratoires publics ou
privés.

Auto':izition
HAL Authorization


https://hal.science/hal-04458069v1
https://about.hal.science/hal-authorisation-v1/
https://about.hal.science/hal-authorisation-v1/
https://hal.archives-ouvertes.fr

— CENETIOUE

o — OUANTITATIVE T B ' ‘
] EVOLUTION Biodiversité, Agroécosystemes,

— Société, Climat

UNIVERSITE

PARIS
SUD

L ]
universite
PARIS-SACLAY

T BETTTLIT OR% 5008 HTE S DLW RAAT 17 D 0 WA N MM AT
‘Fm: . RS INHTILTT A FOO0 SAD IR FENTT

Role of phenotypic plasticity in rapid adaptation in maize

Elodie Marchadier®, Adrienne Ressayre*, Maud Tenaillon* and Christine Dillmann*

1Génétique Quantitative et Evolution — Le Moulon, INRA, Univ. Paris-Sud, CNRS, AgroParisTech, Université Paris-Saclay ; Gif-sur-
Yvette, France, 91190

Plasticity and GXE in maize lines
Introduction
- Growth and development phenotypes were evaluated on 7 maize lines in the field (Saclay,
Natural selection Is one of the main mechanisms of France) in 2016 and 2017.
evolution. It requires time to act. In the context of rapid Flowering time Number of leaves
changing environment, we may expect that plastic 5 ] N 4
genotypes will be favoured.
Phenotypic plasticity is the capacity for a organism to
exhibit different phenotypes in response to environment.
On the opposite, phenotypic traits are canalized when
they are insensitive to the environmental conditions.
A given genotype can exhibit different levels of plasticity
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Phenotypic plasticity can be considered as a trait on Year Year Year
which selection potentially acts. It can also help natural Flowering time Is a plastic phenotype. The phenotypic plasticity of leaves number and height
selection through genetic assimilation. depends on the genotype => GxE

- Differences in phenotypic plasticity between maize lines are the result of a medium-term
: adaptation. How does it contribute to short-term adaptation ? /

Plant material Method
- We used an original plant material resulting from two Divergent  \We considered 4 phenotypes on G13 genotypes of the DSEs : flowering time,
Selection Experiments (DSEs) for flowering time of maize. This material leaf number, height of the plant and slope of the phyllochron.
was developped over the last 20 years®. Early- and Late-flowering For each phenotype, the following model has been applied at 3 levels : the
populations, subsequently structured into families within populations genetic background (F252/MBS), the population (early/late) within the genetic
were formed. A strong response to selection was observed over the 20 background and the genotype within the populations.
generations for flowering time. ,‘
g aw Late MBS yijk:u+ai+ﬁj-l.+€ijk
In this work, we focused on : | '
9 genotypes representing 2 g l Interaction « GXE »
the generation G13 from : Viate F252 v background, population or genotype effect
the DSEs evaluated o - environment effect
()

two consecutive years : Early MBS mean of bhenotvpe
(2014 and 2015) 8 = PhEnotyp
In field experiments " '
- (Saclay’s Plateau - France) ; phenotype
~ We are particularly interested in the interaction term. It corresponds to a
N Time (Generation) difference In plasticity inter background, family or genotype.
Significance of plasticity effect \

Phyllochron slope, leaf number, flowering time and height have significant environment and genetic background effect (a and  effects).
Pvalues for the significance of the GxE effect are indicated with *: P >0.05*; P<0.01 **; P <£0.01 ***

* Confirming previous results, we observe a plasticity
that depends on the genetic background (MBS / F252)
MBS ek F252 MBS Ko F252 for most of the traits excepted for silk emergence

/ \ / ) \ Va \ / \ (female flowering).

» Directional selection (early / late) impacted trait
plasticity in specific genetic background and
e AT, ol A A, ko phenotypes (comparison early/late)
Flowering (female) Helght | - plasticity for height and phyllochron in F252
background
MBS F252 g

/ \ / \ MBS ek F252 - plasticity for leaves number and flowering time In

/ \ / \ MBS background
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= o » We can also observe changes In plasticity in
/ o\ / 0\ convergent selection (comparison of genotypes within
x ok - = r oo wkk L populations)

References Conclusion and perspectives

By selecting for flowering time in maize, we observe changes in phenotypic plasticity (in specific phenotypes /
genotypes combinations). It needs to be considered to study the convergence of phenoypes in genotypes that are
subjected to the same selection pressure.

(1) Durand E. et al., BMC Evol Biol. 2015

* How did this plasticity changes over the 20 generation of the DSEs ?
This material offers potential to study the evolution of phenotypic plasticity under 20 generations of selection.

* Do we observe such plasticity at the molecular level ? Do we observe differences in the ratio plasticity/canalization
depending on the integration level of the phenotype (molecular vs developmental phenotypes) ?
To answer these gquestions, ongoing experiments collecting phenotypic data at several molecular levels and
Integrative phenotypes on several progenitors of the DSEs will be used. .
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