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Research Background

Primary productivity is one of the key factors
affecting the dynamics and development of ecosystems.

In terrestrial systems, plant hydraulic conductance has
been identified as a limiting factor of primary production.

Hydraulic conductance is continuously impacted by
cavitation and embolism, the processes by which xylem

conduits become air filled as a result of drought or

frost and temporarily or permanently cease to function.



Do cavitated and refilled conduits (induce by
drought or frost) regain their initial resistance
to cavitation and embolism?

YES NO

Is their resistance altered by the previous
cavitation and embolism process?

NO YES

Resilient Weakened



Cavitation fatigue

Is the increased susceptibility of a xylem
conduit to cavitation as a result of its prior

cavitation.

Frost fatigue

Trees that refill their conduits in spring
could be impacted by frost-induced damage
to the conduits that reduce cavitation
resistance, making them more susceptible
to future drought events.
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Research Purpose

We studied whether drought and freeze-
thaw cycles could reduce the cavitation
resistance in first-year shoots of 84K
poplar (Populus albaxPopulus glandulosa).



Plant Material

84K (Populus albaxPopulus glandulosa)




Cavitation Fatigue
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Freeze-thaw Treatment
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2VCs Test
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Results and Discussion

1. The cavitation resistance was substantially
reduced following a cavitation-refilling cycle,
indicating that “cavitation fatigue” happened
in 84K poplar.

2.Freeze-thaw cycles induced a loss of
conductivity and the loss increased with
increasing tension at the time of the freeze-
thaw event.

3. Cavitation fatigue is similar to frost fatigue.

But frost fatigue only damage some of the
most vulnerable vessels not all the vulnerable
vessels.



Results and Discussion

4. Natural frost fatigue only damage 20%
conduits at early winter. Both lab and field
frost experiments showed almost the same
dual Weibull.

5. Freeze-thaw treatment changed the shape of
VCs but the vulnerability curve above P;, was
not significantly changed. Hence 84K poplar
is unlikely to be severely impacted by drought
events in early spring while new wood is
growing.
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