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INFLUENCE OF SECONDARY GROWTH, HYDROPHOBIC BARRIERS
AND DEVELOPMENTAL ANATOMY ON ROOT HYDRAULIC PROPERTIES

' WATER UPTAKE

§ TOMATO ROOT
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ROOT WATER UPTAKE

ARCHITECTURE

Lobet et al. 2014

ANATOMY

k.

SPECIFIC

AXTAL HYDRAULIC
CONDUCTANCE
[m*s~MPa~]

RADIAL
HYDRAULIC
CONDUCTIVITY
[ms~-'MPa~1]
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Lobet et al.

2014

ANATOMY

DEFINES LOCAL WATER UPTAKE
PRESENTS TRAITS OF INTEREST
HAS PHENOTYPIC DIVERSITY

IS UNDER-EVALUATED IN
PHENOTYPING !

DIFFICULT TO ACCESS IN
HIGH-THROUGHPUT



WE USE FUNCTIONAL-
STRUCTURAL MODELS 10
REPRESENT PLANT WATER UPTAKE

Jos et al.

2010

PLANT
WATER
UPTAKE

¥ @l SECONDARY
<4 1.8 GROWTH

FUNCTIONAL

STRUCTURAL HYDROPHOBIC

ROOT BARRIERS

HYDRAULIC
ANATOMY



WE USE
SECAUSE

SUPER-INTERESTING
GENETIC DIVERSITY

@& @ 73 SECONDARY
f~MLvAGR0WTH

TOMATO AS PLANT MODEL

= [T HAS..
SPECIFIC
HYDROPHOBIC
BARRIERS

S1iobhan
Brady

UCDavis Magdalena

COOL PEOPLE
WORKING ON THAT

Muriel Quinet
UCLouvain

Théo
Julkowska
Degand
UCLouvain Cornell 7

University



WE GREW TOMATO
(Solanum lycopersicum Moneymaker)
IN AEROPONICS
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WE QUANTIFIED
TOMATO ROOT ANATOMY
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WE UPDATED
A GENERATOR OF ROOT ANATOMY
TO INCLUDE SECONDARY GROWTH

github.com/granar/



https://github.com/granar/granar

WE MONITORED

HYDROPHOBIC BARRIERS
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Hydrophobic depositions

SOLVER OF R
GENERATOR OF - Ex.CS
HYDRAULIC
ROOTANATOMY ANATOMY o
. 3 contrasts with En.Sub

Heymans et al. 2020 Couvreur et al. 2018
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RESULT I
IMPACT OF
HYDROPHOBIC
BARRIERS

ON RADIAL
CONDUCTIVITY




En.CS En.Sub

Liginin cap

12.5 decreases

Suberin also does,
but in a much
lesser extent!

10.0

~
o

Suberin in exodermis
keeps £, higher than
with suberin in
endodermis

k. [10°°mMPa's']

o
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ROLES OF SUBERIN ?
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RESULT 2 :
IMPACT OF
SECONDARY
GROWTH

ON HYDRAULIC
PROPERTIES




AXIAL CONDUCTANCE
INCREASES WITH SECONDARY GROWTH
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DECREASES
WITH SECONDARY GROWTH ..

RADIAL CONDUCTANCE
[m?s-'MPa~"]
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..AND RADIAL CONDUCTANCE INCREASES
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APPLICATION:
APPLY
HYDRAULIC
PROPERTIES 10
TOMATO

ROOT SYSTEM
HYDRAULIC
ARCHITECTURE




ROOT SYSTEM

HYDRAULIC
%ONDUCTAN E
\ m3s-IMPag-?
GENERATOR A SOLVER OF
OF ROOT A HYDRAULIC
R e f7 0N Alrelizerl S
' RN SEGMENT
CONTRIBUTIONS

T0 WATER UPTAKE
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Time : 1.00 [d] k [10°mMPa's"]

0 . SUF [normalised]
- SEGMENT
i CONTRIBUTIONS ™
5] _ T0 WATER U PT%KE I

-1'0 CI) ‘IIO
K [cm*hPa™'d™]

x1

N SOLVER OF s
| HYDRAULIC Ks[m’s™ MPa™']

- ARCHITECTURE

Meunier et al. 2020
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HIGHLIGHT 1.

SECONDARY GROWTH
ALLOWS FOR HIGHER

ROOT SYSTEM CONDUCTANCE

Ko [m*MPa's™]
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Age [d]
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HIGHLIGHT 2:
SECONDARY GROWTH
SHAPES DIFFERENT
WATER UPTAKE PROFILE
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WE MODELED ROOT
HYDRAULICS PROPERTIES
IN FUNCTION OF

ROOT ANATOMY AND
HYDROPHOBIC BARRIERS

LIGNIN CAP IN EXODERMIS
REDUCES ke

SUBERIN A SO DOES BUT
IN A LESSER EXTEND.

SECONDARY GROWTH
AFFECTS k,. AND SHAPES
MACRO-HYDRAULIC
PROPERTIES

Schoppach

Adrien
Heymans

Valentin

Couvreur

blished by the European Commission

Guillaume
Lobet

Valentin
Couvreur







PROTOCOLS

An Updated Protocol for High
Throughput Plant Tissue Sectioning

Jonathan A. Atkinson'>* and Darren M. Wells Direct fluorescence imaging of lignocellulosic and
< BB Nottgham Wt Fesaac Gorve, Unvarsy ofoirgham, Notingham, Cniad Knggom 0 suberized cell walls in roots and stems

Peter Kitin'?*, Satoshi Nakaba??, Christopher G. Hunt?, Sierin Lim*® and
Ryo Funada??
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DECREASES
WITH SECONDARY GROWTH ..

RADIAL CONDUCTANCE
[m?s-'MPa~"]
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..AND RADIAL CONDUCTANCE INCREASES
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