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Identify and implement actions that are 
robust across a range of potential future conditions
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Contrasting strategies for dealing with water stress

Isohydric Anisohydric 

Black Birch 

(Betula lenta)

Tight stomatal control

• Reduced water stress

• Lower carbon gain

Northern Red Oak

(Quercus rubra)

Loose stomatal control

• Increased water stress

• Higher carbon gain

Determining Adaptive Capacity 
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• What is the physiological response to 
moderate to severe drought of tree species 
experiencing population expansion (Red Oak) 
vs. range expansion (American chestnut and 
Black Birch)

• Water Potential 
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∆WATER POTENTIAL 

DID NOT VARY 
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B. Birch

A. Chestnut
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EXHIBITING MODERATE 

ANISOHYDRIC BEHAVIOR 

AUGUST AND JUNE 

PHOTOSYNTHETIC 

RATES SIGNIFICANTLY 

DIFFERENT

PHOTOSYNTHETIC CAPACTIYA. CHESTNUT
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B. Birch A. Chestnut R. Oak

JUNE: QURU > CADE

JULY: QURU > CADE & BELE

AUGUST: QURU > CADE & BELE
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Conclusions 

• Higher survivorship and lower growth found in anisohydric
Red Oak

• Red Oak and American Chestnut expected to tolerate 
moderate to severe drought

• Black Birch may be more sensitive and susceptible to 
increased drought frequency and severity 



• Precipitation Exclusion
• Black Birch (RE)

• Red Oak (PE)

• Basswood (PE)

• Bitternut Hickory (RE)

• Black Cherry (PE)

• Determine mortality thresholds for 
species expected to have population 
or range expansions

Next Steps: 
From the understory to the overstory  



• Determine treatment 
impacts on growth and 
water relations in 
overstory species

Next Steps: 
From the understory to the overstory 
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