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DEFINITIONS

* Mortality

— No respiration, entropy, brown foliage, no more
reproduction, negative cellular stain detection, etc

* Hydraulic failure

— The process towards threshold, irreversible desiccation, 1.e.
Percent Loss Conductivity (PLC) of 0-100%, etc.

e Carbon starvation

— The process by which the maintenance of metabolism or
defense fails due to limited fuel supply from
photosynthesis and stores.

— Law of mass balance



DEFINITIONS

e Carbon starvation continued

— Law of mass balance

Respiration + turgor + defense = photosynthate + available stores + autophagy - growth
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DEFINITIONS

e Carbon starvation continued

— Law of mass balance

Respiration + turgor + defense = photosynthate + available stores + autophagy - growth

Survﬁival

I do not consider the hydraulic theory in
conflict with existing sink-source theory



LIC FRAMEWORK

Duration of water stress
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THE SOURCE/SINK DEBATE
IS A FALSE DICHOTOMY
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I DO NOT CONTEND THAT ALL PLANTS DIE OF A SPECIFIC
MECHANISM.



THE SOURCE/SINK DEBATE
IS A FALSE DICHOTOMY

AND

I DO NOT CONTEND THAT ALL PLANTS DIE OF A SPECIFIC

MECHANISM.

AND

[ DO CONTEND THE HYDRAULIC FRAMEWORK PREDICTS THE
RANGE OF MECHANISMS OF DROUGHT-INDUCED MORTALITY
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Important: studies of stress without mortality

are largely irrelevant to understanding how trees
die!

We must kill trees to study mortality.




Net carbon assimiliation

Photoassimilates

Volatile
emissions

‘Stress’-signal
induction
(sugar signals,
hormones)

Developmental controls Sink Environment
(transcriptome, hormones; activity (temperature,

the availability and Hese el moisture,
readiness of meristems) ( - ) soil nutrients)

Life history controls Source

(life stage, activity Light, CO,

photoperiodism) (photosynthesis)
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Water po tential gradient,
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LETTERS

PUBLISHED: 28 SEPTEMBER 2015 | ARTICLE NUMBER: 15139 | DOI: 10.1038 /NPLANTS.20

Larger trees suffer most during drought in
forests worldwide
Amy C. Bennett'?, Nathan G. McDowelP, Craig D. Allen* and Kristina J. Anderson-Teixeira'**

Darcy's law predicts widespread forest mortality
under climate warming

Nathan G. McDowell™ and Craig D. Allen®



WE TEST VEGETATION MODELS AGAINST DROUGHT + HEAT
EXPERIMENTS
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OUR SIMULATIONS SUGGEST WIDESPREAD FOREST LOSS IN
WESTERN USA.
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Our tree-ring approach predicts chronic megadrought by
2050 = few surviving forests
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CONCLUSIONS

1) Source vs sink carbon dynamics 1s a false dichotomy; growth and
mortality process are not that simple.

2) The carbon starvation hypothesis does not challenge nor disagree
with sink driven growth.

3) All approaches have error and
assumptions. We need many
approaches to build reliable
predictions.

4) Using all available data,
predictions for temperate
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conifers are dire.
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