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Introduction
Timber harvest  has been shown to alter N-biogeochemistry through alterations in soil N stocks; however, soil 
pools of plant available N have not been quantified, especially in deeper horizons. Furthermore, microbes 
that mediate N-transformations are likely to  be affected by increased harvest practices. The purpose of this 
study was to determine the effect of differing forest harvest intensities (i.e., no harvest, bole-only harvest, 
and whole-tree harvest + forest floor removal), 18-years post harvest, on  microbial ecology associated with 
N-biogeochemistry. The Groveton, TX Long-term Soil Productivity site was utilized for this study We 
hypothesize that microbial biomass and gene copy number of amoA will be significantly reduced  by 
increased harvest intensity resulting in smaller pools NO3

-.

Groveton Long-term Soil Productivity Site

Methods
Soil was sampled to a depth of 1-meter, seasonally for five sequential time points. All analyses were carried 
out either in the Stable Isotopes for Biosphere Sciences Laboratory or the Soil and Aquatic Microbiology 
Laboratory, both located on the  campus of Texas A&M University. Microbial Biomass  C and N was  extracted 
using the chloroform fumigation method and quantified on a Shimadzu TOC/TN Analyzer.  NH3/NH4

+ and 
NO3

- were extracted from soil using 2M KCl and analyzed on a Seal Analytical discrete chemistry analyzer. 
Copy number of archaeal and bacterial amoA were quantified  on an Eppendorf Masterplex using SYBR 
florescent chemistry. Primers used: Arch-amoAF & Arch-amoAR (AOA); amoA-1F & amoA-2R (AOB).    
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Conclusions and Future Directions
18-years post harvest, microbial biomass carbon and nitrogen were generally unaffected by increasing timber
harvest intensity; however, NH3/NH4

+ pools, NO3
- pools, and amoA copy number were significantly affected.

Even though the relative biomass of the microbial community has generally stabilized, the quantity of 
archaeal and bacterial nitrifiers has been reduced by more intensive timber harvest methods, thus reducing 
the soil NO3

- pool and possibly leading to the increased ratio of NH3/NH4
+ to NO3

-. This not only has 
implications for current plant growth, but could affect the viability of future rotations. In regards to a broader 
microbial ecology perspective, this is one of the first studies to quantify ammonia oxidizers, in surface and 
subsurface soils, in the southeastern United States. Archaea have been implicated as having a greater impact 
on ammonia oxidation than bacteria, and our results indicate that this could be true, especially in acidic 
forest soils. Current efforts are underway to sequence bacterial and archaeal ammonia oxidizer communities 
from the Groveton-LTSP site as well as quantify their relative activity.
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a) Groveton-LTSP plots. b) Extent of the pine forest ecosystem in Texas 
(green). Blue dot indicates the location of the Groveton-LTSP site. 

Temperature and precipitation regimes over the 
course of 2014-2015 and the 60-year mean. 

SOC, TN, δ13C, and δ15N values in respect to
treatment and soil depth. (n=12)


