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Context — Facing extreme climatic events
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Living cells

Hydraulic system

Abiotic stress — Physiological damages

0°CW=0MPa  Frost -4°C w=-»

Glace extracellulaire  Déshydratation

4—‘»‘-.’7- —>

7
“@mm

Glace intracellulaire

A) ¥=-0.2 MPa: PLC=0%

) 1
¥

Charra-Vaskou et al., J.



Non-invasive techniques to monitor damages in situ

* Dendrometer
— Water fluxes (drought and frost stress)™
— Growth (resilience to stress)

e Ultrasonic acoustic analysis \
— Cavitation events (drought and frost stress
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Mx 1 e Detail radial water flow

Steppe et al. 2012
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A LVDT sensor and From the Péplsta

a sensor holder
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Acquisition of data
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Extreme drought conditions to determine mortality
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Winter damages
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Stem diameter variations and cold hardiness
in walnut trees

Thierry Améglio™, Hervé Cochard' and Frank W. Ewers®

The W of ice changes at about 1.16
MPaK! decrease in temperature.

Rajashekar and Burke (1982)
Rajashekar et al. (1983),

If the ice formation start at -5°C
when the temperature decrease at
-10°C,the W decrease about =~-6,0
Mpa

Similar to Extreme drought stress!
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Extreme stress at the treeline:
Winter drought
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Frost-induced acoustic emissions
Interspecific variability
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Frost-induced acoustic emissions is
related to drought resistance
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Freeze-Thaw expansion hypothesis with W. . as driving force:
=> displacement of the air-water menisci in pits

=> cause bubble to expand or collapse
Drought-induced and frost-induced embolisms may share the

same mechanism.

Charrier et al. (2014) Plant Physiology



CumUAE (hits cm-3)

Are UEs only from vessel origi
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Are AEs only from vess

125 |
=
&
° 100 -
=
o
3
g
3 75
o
L]
2
3
g 50 -
5 -

-25 -

50 -

du diamétre de I'échantillon
(X10 pum)

75 -

Variation

-100 -

Temps (h)

e 2 stages of AEs
15t => embolism & cell damages
2"d => cell damages



Capturing acoustic parameters across
stages to predict PLC and cell damages
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Sounds promising !
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