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Why does it matter? And what 

should you do about it?  
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ÅTo understand drought and drought tolerance. 
ÅDrought associated pathogens 

 

ÅWhy drought tolerance might be useful to you? 

 

ÅWhy it might not be useful?  

 

ÅBartlett drought recovery program 

 

 

 

Aim 





What is drought? 



Åά5ǊƻǳƎƘǘ Χ ǇǊŜǾŜƴǘǎ Ǉƭŀƴǘǎ ŦǊƻƳ ǊŜŀƭƛȊƛƴƎ ǘƘŜƛǊ full genetic potentialέ 
(Zhu 2002. Salt and Drought Stress Signal Transduction in Plants. Annu Rev Plant Biol. 2002 ; 53: 247ς273. (4475 citatons)) 

 

Åά5ƛƳŜƴǎƛƻƴǎ ƻŦ ŘǊƻǳƎƘǘΥ όмύ ǿƘŜƴ ŀ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ƴƻǊƳŀƭ ǊŀƛƴŦŀƭƭ ƛǎ 
received, (2) when operations are affected, (3) when a definite 
amount of rainfall is received, and (4) the timeliness of rainfall. 

(Dagel 1997. Defining Drought in Marginal Areas: The Role of Perception. Professional Geographer. Volume 49, Number 2, May 1997 

 

ÅάInsufficient water to meet needsΦέ 
(Redmond. 2002. The Depiction of Drought. American Meteorological Society ) 

What is drought? 



Why Drought?  

ÅDrought is the most common and most significant disorder 
affecting tree establishment and growth (Aranda et al. 2012; Lopez 
et al. 2012; Kaushal and Aussenac 1989). 

 

Åάмр҈ ƻŦ ǘƘŜ ǿƻǊƭŘǎ ƴŀǘǳǊŀƭ ŘƛǎŀǎǘŜǊǎ ƻǊƛƎƛƴŀǘŜ ŦǊƻƳ 
ŘǊƻǳƎƘǘέ (Dagel 1997). 

 

ÅFoliar symptoms of drought are the most common issue 
diagnosed in the UK & US Bartlett Tree Diagnostic 
Laboratories. 

 

ÅDrought resistance also displays cross-resistance (Taiz and 
Zeiger 1991). 









What are the Consequences of 
Warmer Temperatures? 

 
As average temperatures rise, so will the frequency of heat waves. 
 
Since 1980, the earth has experienced 19 of its 20 hottest years on record, with 
1998 the hottest and 2002 and 2003 coming in second and third. 
 

Warmer temperatures could also increase the probability of drought. Greater 
evaporation, particularly during summer and fall, could exacerbate drought 
conditions and increase the risk of wildfires. 

 

Warmer temperatures increase the energy of the climatic system and lead to more 
intense rainfall at some times and in some areas. 

 

The increase in global temperatures is expected to disrupt ecosystems and result in 
loss of species diversity, as species that cannot adapt die off.    



ά.ǳǘ ǘƘŀǘΩǎ ǘŜƳǇŜǊŀǘǳǊŜΚέ  



Climate Change Deniers? 





Lets talk trees: 



ÅShort term:  
ÅFoliage wilting / rolling  
ÅNecrosis  
ÅLeaf loss  
ÅBranch shedding & drooping 
ÅP&D susceptibility  
ÅDeath 

 
 
 

ÅLong term:  
ÅReduced leaf size 
ÅReduced extension growth 
ÅRoot proliferation  
ÅPlant water relations disturbed  
ÅReduces water-use efficiency 

(variation in dry weight / water 
used)   

ÅP&D susceptibility  
ÅDeath 

Symptoms: 

Dry soil  



Foliage Wilting is a Typical Symptom of Drought 



Leaf Scorch is a Common Symptom of Drought 



Drought Can Induce  
Foliar Chlorosis 



Conifer Dieback and Decline 



Conifer Dieback and Decline 



Premature Defoliation 



POOR TWIG GROWTH IS OFTEN 
A GOOD INDICATOR OF DROUGHT STRESS 



ω Browning/scorching 
ω Premature   senescence 
ω Leaf shedding 

SIMILAR SYMPTOMS ON 
DIFFERENT SPECIES 
OFTEN INDICATES 

DROUGHT 



DROUGHT CAN CAUSE 
STARCH DEPLETION IN ROOTS AND TWIGS 



Chlorophyll Fluorescence?   



Current and Future Possibilities? 



Water and Plants: 
How does it work?  



Water relations: 
Whole plant 

Osmosis 

Evapo-transpiration 

Cohesion  
Adhesion (capillary action) 


