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Table  S1:  List  of  plant  hydraulic  traits  (physiological,  morphological  and  anatomical)  associated  with  drought  tolerance  in  trees.  

           

  
Trait   Trait  Description  

Supporting  
References  

Leaves  

Stomatal  Response   Rate  and  sensitivity  of  stomatal  closure  in  response  to  changes  in  VPD  and  leaf  water  potential   1-­9  
Turgor  Loss  Point  &  Osmotic  
Regulation  

The  water  potential  at  which  leaf  mesophyll  cells  lose  turgor  and  leaves  wilt,  and  the  adaptive  
regulation  of  the  osmotic  content  of  leaf  mesophyll  cells   10-­22  

Minimum  Stomatal  Conductance  
(gmin)   Rate  of  water  loss  across  the  leaf  cuticle  when  the  stomata  are  at  their  minimum  aperture   23-­25  

Extraxylary  Pathways     Changes  in  resistance  of  liquid  and  vapor  pathways  through  the  leaf  mesophyll  and  supporting  
tissue     26-­29  

Leaf  Shedding   Reduction  in  leaf  area  via  leaf  shedding  during  drought  can  slow  the  rate  of  desiccation  and  
mitigate  water  stress  to  the  remaining  foliage.   30-­32  

Stomatal  Anatomy  
Shape,  size,  and  distribution  of  stomata.  Influences  leaf  physiological  traits  related  to  water  
loss.     33,34  

Roots  

Cortical  Lacunae  Formation   Disintegration  of  root  cortex  cells  which  decouples  the  vascular  tissue  from  the  epidermis  and  
the  surrounding  drying  soil   35-­37  

Fine  Root  Loss   Shedding  of  fine  roots  which  decreases  the  total  surface  area  of  the  root  system  in  contact  with  
the  soil  and  rebalances  the  root  to  shoot  ratio   35-­39  

Rooting  Depth   Growth  of  deep  roots  to  access  more  consistent  water  sources   40-­46  

Common  
Traits  
Among  
Tissues  

Vulnerability  to  Cavitation    
(Ψ12, Ψ50,  Ψ88)  

The  negative  pressure  of  the  xylem  sap  that  induces  12%,  50%  or  88%  loss  of  maximum  xylem  
hydraulic  conductivity.  Associated  with  point  of  stomatal  closure  (Ψ12)  and  the  physiological  
tipping  point  for  gymnosperms  (Ψ50)  and  angiosperms  (Ψ88).   18,24,47-­68  

Capacitance   Water  storage  in  tissues  surrounding  the  xylem  which  can  buffer  the  xylem  sap  from  negative  
pressures  that  lead  to  cavitation  events   41,69-­73  

Cell  Membrane  Permeability   Permeability  of  cell  membranes  can  be  altered  by  the  activity  of  aquaporins,  leading  to  a  
reduction  of  hydraulic  conductance  across  transmembrane  pathways.   27,74-­76  

Xylem  
Anatomical  
Traits  

Xylem  conduit  size,  number  and  
connectivity  

The  diameter,  length  and  connectivity  of  xylem  conduits  (tracheids  and  vessels)  influence  
maximum  hydraulic  conductance  and  vulnerability  to  cavitation.   61,77,78  

Pit  membrane  porosity  and  
thickness  

Pit  membrane  anatomy  determines  the  air-­seeding  thresholds  between  xylem  conduits  and  
influences  hydraulic  conductance  and  vulnerability  to  cavitation.   49,50,60,79,80  

Wood  density   Wood  density  is  determined  by  xylem  anatomical  traits  and  is  correlated  with  a  number  of  
physiological  traits.     55,81,82  

Sectoriality   Spatial  separation  of  vascular  tissues  that  prevents  embolism  spread  between  branches   83-­88  
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