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Uphill movement of water in plants
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At root micro-scale level

Couvreur et al., 2018, Plant Physiology









Water potential (W)
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Couvreur et al., 2018, Plant Physiology



Building a water pump from scratch:
- 3 cells, i.e., cortex, endodermis and stele
- Acellular ¥ gradient (Enns et al., 2000)

Cell W decreases to the right but cell ¥, increases to the right
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Building a water pump from scratch:

3 cells, I.e., cortex, endodermis and stele
A cellular ¥, gradient (Enns et al., 2000)
An apoplastic barrier
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Building a water pump from scratch:

3 cells, i.e., cortex, endodermis and stele
A cellular ¥, gradient (Enns et al., 2000)
An apoplastic barrier

Plasmodesmatal connections
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Building a water pump from scratch:

- 3 cells, i.e., cortex, endodermis and stele
- Acellular ¥, gradient (Enns et al., 2000)
- An apoplastic barrier

-  Plasmodesmatal connections

Pump “upgrade”

t Soil Cortex LM\_( Stele | |
¥, o o Y., with suberin
T ——o¥s | |
y | < lamellae

B 0s I |O|L|Jp

% L o\\LI :qus

.g |o|'.ptot
2 | |
o | |
g I
© J1 1
= | |
>

Osmotic potential gradient between root cell layers could be the driving
force of water flow. 12




® Does water flow go from low to high ¥, _,?
® Does the osmotic potential gradients exist?

® s there missing driving force for water flow?
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® Does water flow go from low to high ¥, _,?
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® Does water flow go from low to high ¥, ,7?

Maize @ greenhouse Tomato @ phytotron
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In tomato

Treatments tI"Solution osmotic

Control -0.05
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PEG_mild stress 168 g/L -0.27
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® Does the osmotic potential gradients exist?
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Bulk root cells osmotic potential
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Osmotic potential in different cell layer

Micro-sampling from each cell layer Cell sap osmotic potential is measured by pico-osmometer
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Osmotic potential in epidermis and cortex cells under control and NaCl treatments
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Tomorrow @ 3pm @ Lecture Theatre 5
@ Noémie Thiébaut
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® s there missing driving force for water flow?
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Summary and Perspectives

* We do observe that water may go from low water potential in
soil and to high one in xylem vessels,

* Preliminary results indicate that there was osmotic potential
gradient in different cell layers (epidermis vs cortical);

* Inverse modeling will tell us if there is missing driving force of
water flow.
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