
Plant Water Relations: 
Regional Synthesis 

and Messaging 



WHY DO WE CARE ABOUT PLANT 
WATER RELATIONS?



Less Rain = Less Productivity?



It happens here too...



Less Rain = Less Productivity?
Tier 3 Study

4 Sites, est. 2003-2008
Throughfall Reduction x Fertilization

Study: Spring 2012 - Dec.2015
Precip.

(mm)

Annual Mean 

Temp.

Jan. Min 

Temp

Aug. Max 

Temp

Virginia 1120 13.6 −4.4 30.6

Georgia 1220 16.1 0.0 31.6

Florida 1450 19.4 7.3 31.1

Oklahoma 1300 16.6 −1.6 34.2

Table adapted from Will et al. (2015) Forests 6(6): 2014-2028.
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Figure adapted from A. Maggard
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Figure adapted from M. Wightman



What we need in a sap flux synthesis



State-Space Canopy Conductance (StaCC) Model



Assimilation in Regional 3-PG Model

Annual
Plot Level 

Biomass Estimates

Monthly Plot Level Transpiration Estimates



Further Research
Hydraulic Vulnerability Curves (VA)

● Measured hydraulic conductivity across water 
potential range 0-5 MPa on 2 coarse roots and 2 
branches per plot (8 per treatment) during Jan-
March 2016.

● Potential proximal explanation for observed 
patterns of sap flux. 

Photo: John Seiler

Physiological Phenotyping (GA)

● Measuring sap flux on 120+ individuals in fertilized 
(non-TR) plots Apr-Jun 2016

● DNA fingerprinting of individuals to explore links 
between genetic and physiological variability

● Provides additional information on tree and plot 
level uncertainties in sap flux synthesis



Messaging on Water Relations 
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Discussion Questions
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