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Sampling

Conclusions

EMF are associated with the extraction of organic phosphorus (phosphatase activity) in forest soil

Our sampling method detected differences in the fungal communities associated with high levels of soil 
phosphatase compared to the fungal community found in low activity areas in all but one of the older stands, but 
only one younger stand, and we were able to identify EMF differences in 4 of the 9 older stands.
This study suggests structuring of the EMF at fine scales associated with nutrient extraction and provides a first 
step in an on-going effort to associate soil processes with specific ECM fungi.

EMF antagonize competing decomposers by selecting against bacteria with higher enzyme production 

Bacteria isolated from sand bags with trapped EMF hyphae produced significantly less phosphatase than 
bacteria isolated from hyphae-free bags. 

Results

Root windows

Some fungal communities associated with high 

levels of localized soil Pase activity were different 

from the communities found in low activity areas.

The EMF associated with high soil Pase were 

different from the EMF in low activity areas in older 

sites, but not in the youngest sites.

Method Development

Localizing soil Pase activity 

Filter paper treated with color Pase indicator 10

Pressed against soil profile for 1 hr
Imprinted Pase activity marked onto mylar®

Holes punched in mylar® for targeted sampling
Mylar® repositioned and aligned on soil profile

Small samples taken with tweezers
12 samples per window (organic + mineral)
6 from “hotspots” of phosphatase activity 
6 from low activity areas

Goals

Background

Soil respiration is the single largest contributor of CO2 

to total ecosystem respiration.1 Up to 50% of soil 

respiration in forests is driven by root-symbiotic, 

ectomycorrhizal fungi (EMF) that mobilize nutrients 

and water from soil providing these to their host trees 

in exchange for photosynthate carbon. 2 

Understanding the dynamics of EMF in forest soil is 

essential for the development of a more predictive 

model of soil CO2 contributions to the atmosphere. 3  

The slow process of fine root turnover is no longer 

considered the primary source of below-ground 

carbon, and EMF have been shown to drive a 

relatively rapid flux of CO2 to the atmosphere. 4

Despite the substantial contribution of EMF to total soil 

respiration, it is unclear how their activities effect total 

CO2 budgets because EMF have been shown to both 

drive soil respiration while decreasing the CO2 

contributed through litter decomposition. 5,6 

Here we investigate two main factors theorized to be 

responsible for decomposition suppression by EMF; 

extraction of nutrients by EMF from organic substrates 

creating hard to decompose residuals, and the direct 

antagonism of competing decomposers by EMF.

Hyphotheses:

EMF are associated with the 

extraction of organic phosphorus 

(phosphatase activity) in forest 

soil.

EMF antagonize competing 

decomposers by selecting against 

bacteria with higher enzyme 

production.

Root windows 

9 forest stands sampled
Four stages of forest development
Three replicate sites per stage 

Root windows installed at each site 7, 8

Root windows in place for 1 yr before sampling
One root window sampled per site 

Sand Bags
Bacteria were isolated from EM hyphae that had 

been trapped on-site using a mesh sand bag 

technique. 9
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Methods Summary:
Bacterial isolates were assayed for phosphatase and NAGase production using 
a modification of a fluorometric method.11 Isolates were inoculated into liquid 
media and assayed when their OD600 reached 1.0±0.5 units. Phosphatase 
activity was assayed after 2 hr incubation in the dark. Phosphatase and activity 
was calculated as nmol of substrate converted per gram of sample per unit of 
OD600.

Fungal DNA from each sample was fingerprinted using Terminal Restriction 
Fragment Length Polymorphisms (TRFLP).12  EMF fungi were identified using 
the TRAMPR program13  to compare the restriction patterns in the samples to a 
library of EMF restriction patterns.  The library contained patterns for 60 EMF 
that had been collected from the forest chronosequence sites and verified by 
sequencing.14 

Sand Bags

Bacteria isolated from sand bags with trapped EMF 

hyphae produced less phosphatase than bacteria 

isolated from hyphae-free bags. 
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