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CO2, warming, and precipitation changes 
might interact to shape ecosystems

transition

?



How do atmospheric and 
climate change factors 
alter woody seedling 

establishment?



• Andropogon virginicus C4 grass
• Dactylis glomerata C3 grass
• Festuca pratense C3 grass
• Lespedeza cuneata N-fixer (C3)
• Plantago lanceolata C3 herb
• Solidago canadensis C3 herb
• Trifolium pratense N-fixer (C3)

Create a complex system

Randomized, complete block, split plot design

n = 3
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Wet Dry

• Andropogon virginicus C4 grass
• Dactylis glomerata C3 grass
• Festuca pratense C3 grass
• Lespedeza cuneata N-fixer (C3)
• Plantago lanceolata C3 herb
• Solidago canadensis C3 herb
• Trifolium pratense N-fixer (C3)

Multi-Factor
Elevated CO2 (+300 ppm)

Warming (+3˚C)
� Soil Moisture

ECE
T

ECA
T

ACE
T

control

Create a complex system

n = 3

Randomized, complete block, split plot design



How do atmospheric and 
climate change factors 
alter woody seedling 

establishment?



n = 3

SweetgumLoblolly Pine

Woody Seedling Success





P < 0.03

Elevated CO2 increased ANPP 80 %



Dry treatments reduced ANPP 70 %

P < 0.03



ANPP reduced under drought

How do atmospheric and climate change 
factors alter woody seedling 

establishment?



ANPP reduced under drought

ANPP increased under elevated CO2

How do atmospheric and climate change 
factors alter woody seedling 

establishment?



ANPP reduced under drought

ANPP increased under elevated CO2

Climatic change will alter transitional 
ecosystems

pines responded CO2, sweetgum
responded to water

How do atmospheric and climate change 
factors alter woody seedling 

establishment?



Hypothesis: The effects of climate change 
treatments on soil microbial communities will 
persist and have consequences for seedling 
survival, plant growth, and plant competitive 

interactions



Does small mammal activity interact with 
precipitation to alter old-field ecosystems?



Future 
Directions
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