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Emerald ash borer 

•  Introduced into SE Michigan 
in 1990s, discovered in 2002 
 

•  Attacks all species of ash 
within the ash genus 
 

•  Kills trees > 1 inch in diameter 

•  As high as 
99% ash tree 
mortality 
nearest the 
point of origin 
(SE MI) 

nrs.fs.fed.us 



Ash regeneration has declined in  
SE Michigan with EAB still present 
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Limited new seedling 
input by 2009 

Kashian and Witter 2011, For. Eco. Manag. Burr and McCullough 2014, Can. J. For. Res. 

Larval EAB are still 
attacking living ash trees! 



Ash in dire straits? 

“Current regeneration density 
on the landscape . . . may be 
the final cohort of ash 
seedlings if EAB returns to 
attack and kill the maturing 
saplings before they reach 
reproductive age.”  
(Kashian and Witter 2011). 

Virtually no new 
seedlings by 2009 

Mast year for green ash in 2011! 



In stands heavily dominated by green ash: 

 
• Amount and condition of 

surviving ash 
 

• Production of viable seed 
 

• Factors limiting ash 
regeneration 

 

• Seedling establishment 

 
• Sampling repeated 

between 2010-2014 



Methods 
• Sampled 17 stands of near pure 

(> 90%) green ash  
 

• Seed traps (checked monthly) 
arranged in a 15-m staggered 
array; 100 m2 plots established 
around each. 

 
• Measured all live and dead trees 

> 2.5 cm DBH; cored all > 4 cm 
 
• Tallied pre-EAB and post-EAB 

ash regeneration at the end of 
each growing season.  

15 m 

Modified from McEuen and Curran 2004 



EAB has dramatically altered ash stands  
(duh) 

• Mean reduction of density 
due to EAB was 58%, from 
1497 to 635 trees/ha. 

 
• Average 63% of BA was 

killed by EAB per stand, 
from 17.1 to 6.4 m2/ha. 
 

• Mean quadratic diameter 
was reduced by 28%, from 
11.6 to 8.3 cm. 
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Surviving ash are still susceptible to EAB 
• 19% of the remaining 

live trees show 
definite signs of EAB 
infestation. 
 

• 55% of seed-bearing 
ash trees were also 
infested. 



There exist multiple modes of regeneration 

• In addition to surviving trees, regeneration is likely to 
play a major role in the persistence of ash in the 
presence of EAB.  
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Multiple modes of regeneration: Sprouts 

• 31% of trees > 4 cm DBH 
originated from sprouts. 

 

• Sprouts had a higher growth 
rate than saplings or trees 

 

• 27% of the sprouts > 4 cm DBH 
produced seed in 2011 

• Sprouts dominated 
total regeneration 
(mean = 45%) 

 



Seed production/dispersal in post-EAB stands 

Seed 
production 
(seeds/m2) 

Seed 
dispersion 

 (% traps 
with seed) 

Source 
dispersion  

(% plots 
with seed 

trees) 

2010 15 75 40 

2011 101 96 73 

2012 10 60 30 

2013 73 96 72 

2014 12 68 29 

Seed negligible 
in non-mast year 

Seed universally 
available in stand 

when > 40%  

Seed trees  
well dispersed  

in good seed years 



What does all of this mean for green ash? 

1. There are surviving ash 
trees that produce seed; 

2. Sprouts often serve as 
placeholders for the killed 
trees that also produce 
seed even as surviving ash 
are killed 

3. Ash seed is likely abundant 
enough every 3-5 years to 
maintain adequate 
regeneration. 



Emerald ash borer:  
Old model or new paradigm?  

Dutch elm disease: 
Death after  
reproduction 

• Native elm species 
have persisted in the 
presence of Dutch elm 
disease, though with 
reduced numbers and 
stature  



Take-home points 

1.  We cannot say green ash in SE 
Michigan will ever return to pre-
EAB conditions, but it may persist 
as sprouts and small trees.   

2.  The main threat to green ash 
persistence is the rebound of EAB 
to high populations – will it reach 
an equilibrium with ash?. 

3.  Potential for ash persistence is 
likely to be species-specific due to 
life history differences and site 
preferences. 
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And the seed is producing seedlings! 

• Years following 
heavy seed crop 
(2012, 2014) 
resulted in > 1200 
new seedlings/ha. 
 

• Seeds and recruits 
were spatially 
correlated only in 
2010 (seed 
availability not 
limiting recruitment). 

Seed is not limiting! 


