
Introduction

Methods

Eight quarter-acre gaps were established in the winter of 2021, four as arbuscular my-
corrhizal (AM)-legacy plots and four as ectomycorrhizal (EcM)-legacy plots. These gaps 
were planted with AM and EcM-associated seedlings in May-June 2021, after which 
their survival and growth was routinely monitored. Eight quarter-acre control plots 
were also established: four in EcM-dominated and four in AM-dominated areas. 

Discussion

Next Steps
In June 2022, we established trenching treatments in selectively 
harvested and clear-cut plots at Corinth to investigate how the ex-
clusion of AM fungal networks affect the survival, growth, and nu-
trient acquisition of three AM-associating seedlings: Acer 
saccharum, Prunus serotina, and Nyssa sylvatica. This more gran-
ular approach may shed light on the importance of maintaining 
seedling access to live adult AM-associated trees. 
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Driving Questions

Figure 3. Visualization of experimental design. There will be two replicates of each treat-
ment per location, and four replicates of each location,

Conclusion
δ15Ν appears to mirror patterns of survivorship for AM species, 
with higher survivorship and lower δ15Ν values at the plot edge. 
The absence of a difference in δ13C by position suggests that water 
stress was not a major factor in driving seedling growth and sur-
vival between positions. These data suggest that AM fungi may be 
able to fractionate nitrogen more strongly than previous studies 
have suggested, and that nutrient acquisition via AM fungi is a 
vital factor in seedling regeneration. Additional soil fungal com-
munity  analyses will help us understand microbial community di-
versity present in the plots. 

• AM and EcM fungi have an extraordinary capacity to enhance  
the success of reforestation efforts, both by providing nutrients 
directly from the soil, and by acting as a conduit between seed-
lings and mature “donor” trees.
• Forestry practices such as clear cuts have the potential to dis-
rupt these networks, and thus disturb the forest’s ability to aid in 
the growth, survival, and nutrient acquisition via mycorrhizal 
networks (measured by taking δ15Ν) of newly-planted seedlings. 
• Understanding how proximity to intact forest fragments may 
affect a planted sapling’s growth, survival, and nutrient acquisi-
tion, will help inform foresters in knowing when to leave rem-
nant trees standing and how large to create clear cuts. 

1. How does proximity to intact forests affect the moisture of the 
surrounding soil, the seedlings’ water stress, nitrogen recieved 
from mycorrhizae, and seedling growth and survival?  
2. How may these patterns differ in trees which associate with 
AM versus EcM fungi, and in plots previously occupied by differ-
ent mycorrhizal types (AM or EcM “legacy” plots)? 

• Conducted in an experimental forest in Corinth, Vermont as part 
of the Adaptive Silviculture for Emerald Ash Borer Project
•Planted four species of AM and four species of EcM in eight quar-
ter-acre clear-cut plots previously dominated by either AM or 
EcM  trees 
•Assessed seedling growth and survival at the end of the growing 
season
•Collected leaf samples to measure δ15Ν and δ13C natural abu-
dance
(indicators of mycorrhizal-mediated N and seedling water stress,  
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Results: How a seedling’s position affects...
a) moisture of the surrounding soil b) the seedling’s water stress

c) nitrogen recieved from mycorrhizae d) seedling survival 

e) the relationship between N15 and seedling growth/survival
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Key:
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= EcM species

= AM legacy plot

= EcM legacy plot

a. Moisture is marginally higher at the edge of the plot 
(p=0.0712)
b. However, there is no difference in the species’ δ13C (water 
stress) by its posiiton
c. δ15Ν is significantly lower at the edge of the plot for AM-asso-
ciating species (p<0.0001)
d. AM-associating trees have a tendancy for higher survival at the 
edge of the plot, though the results are not significant 
e. Survivorship appears to decrease, and growth significantly de-
creases, with increasing δ15N for AM-associating species 
(p=0.0058)

*the inside of the plot indicates the species 
type, and the outside indicates mycorrhizal 
legacy type. AM is gold, and EcM is teal
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