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The role of residual transpiration in poplar drought tolerance

Introduction

Xylem cavitation is a major health issue causing tree mortality under drought conditions. Xylem intrinsic resistance to cavitation is now well
documented but the timing of cavitation formation in situ is still difficult to predict. During drought, cavitation occurs after stomatal closure
which suggests a key, but yet unexplored, role of plant residual transpiration. This study aimed at defining an experimental design to
measure accurately plant residual transpiration and at showing how far it plays a role in the timing of cavitation formation in poplar.

Experimental design : Pressure-Volume (A) and Vulnerability (B) curves were 
obtained to estimate Ptlp and P50 values:

Residual transpiration estimated gravimetrically on well-
watered (red) and water-stressed (yellow) poplars : 

Timing of cavitation induction for control (yellow) and 50% 
defoliated poplars (grey)  :

Residual plant transpiration, remaining after stomatal closure during drought, can simply be estimated gravimetrically. Our work suggests
that this trait plays a key role in the timing of cavitation induction during prolonged drought events, as demonstrated by our partial
defoliation experiment. More information is needed on the intra and inter-specific variability of this trait and its structural and molecular
basis if we are to better predict and model tree mortality under extreme drought conditions.

Conclusion
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Under our experimental conditions, residual transpiration 
represented about 1,25% of the total transpiration of control plants. 

-10 

10

30

50

70

90

110

10 15 20 25 30 35

Tr
an

sp
ira

tio
n	
g/
h

Time	(days)

-10 
0

10
20
30
40
50

22 22.5 23 23.5 24

Tr
an

sp
ira

tio
n	
g/
h

Days

Reducing plant residual transpiration by reducing plant leaf area 
after stomatal closure delayed significantly the induction of 
cavitation in the stems. Means with the same letters are not 
significantly different at 5% probability level (n=3).
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