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Functional diversity and responses to drought in tropical forests (DROUGHT)
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Question 1:

2 Does the magnitude of hydraulic trait
differences in trees and lianas vary with
precipitation?
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Lianas appear to lose their advantage as
annual precipitation increases
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Vulnerability to drought-induced xylem cavitation
“vulnerability curve”
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Differences in Ks are greater In drier forests
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Differences in P50 are greater in drier forests
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Question 2:

2 Does the hydraulic safety versus efficiency
trade-off apply to lianas?



The hydraulic safety versus efficiency trade-off

More efficient
water transport

Feature 1: embolism resistance
and high efficiency. All species

should evolve to fill this space, if
it were possible.

A

Feature 2: low efficiency
and low safety — these
species would be non-
competitive and should be
selected against.

\. J

Safety: embolism resistance (P, -MPa) Safer xylem;
» Mmore resistant

Efficiency: maximal xylem-specific
conductivity (K5, kg m~1 s~1 MPa—")
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The hydraulic safety versus efficiency trade-off

More efficient

water transport Angiosperms
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Lianas show stronger safety-efficiency trade-off than trees

Trees Lianas
15F 19 s
[ ]
10 K] 1[:' B
X" g5} X 05t
o) o)
O O
00F 00 F
r’=0.80 r?=0.90
05 p=0.002 -0.5 p < 0.0001
08 -06 -04 -02 00 02 04 06 04 02 00 02 04
log P, log Py,

De Guzman, Santiago, Schnitzer, Alvarez-Cansino, Acosta-Rangel, Winter, Bonal, Baraloto, et al.
(Tree Physiology (2016) and unpublished data)



UCR

Question 3:

2 Coordination with drought avoidance traits?



Stem pressure-volume curve: Drought avoidance traits
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Expected linkages among hydraulic traits

Drought i . Efficiency of
resistance ~ Water transport
+

Drought avoidance



Evidence of safety-avoidance coordination in lianas — trees no
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Evidence of safety-avoidance coordination in lianas — trees no

No evidence of efficiency-avoidance trade-off
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Evidence of safety-avoidance coordination in lianas — trees no
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Expected linkages among hydraulic traits

Drought i . Efficiency of
resistance ~ Water transport
+

Drought avoidance
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Questions:

2 Does the magnitude of hydraulic trait
differences in trees and lianas vary with
precipitation?

2 Does the hydraulic safety versus efficiency
trade-off apply to lianas?

2 Coordination with drought avoidance traits?
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