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ASSESSING POTENTIAL LONG-TERM CHANGES IN SOUTHERN 
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W. Michael Aust, Thomas A. Waldrop, and Dean M. Simon

Extended abstract—In 1999, the national Fire and Fire Surrogate study was undertaken to address concerns 
regarding wildfire hazard reduction and the restoration of forest structure and function in many fire-excluded 
locations nationwide (Coates and others 2010, Schwilk and others 2009). Thirteen regions were included in 
this nationwide project, including the Southern Appalachian Mountains, with study sites located on the Green 
River Game Lands near Hendersonville, NC. As fuel reduction treatments were implemented across the country, 
a broad array of ecosystem properties and processes were measured and monitored to determine potential 
treatment effects, including soil chemistry.  
 
The fuel reduction treatments implemented for the Southern Appalachian Mountains Fire and Fire Surrogate 
study included prescribed burning only, cutting only, and a combination of cutting and burning. Three replications 
of each treatment and three untreated controls were established in 2001. The initial cutting operation was 
conducted from December 2001–March 2002. All trees >1.8 m tall and <10.2 cm diameter at breast height 
(d.b.h.) were felled by chainsaw crews. All shrubs were cut and piled (piles <1.3 m high). The initial prescribed 
burns for the burn-only and combination treatments were conducted in March 2003 and consisted of strip 
headfires and spot fires that produced mean flame lengths of 2 m or less (Tomcho 2004).  
 
Soils (Cliffield and Evard series, Ultisols) were sampled within the treated areas and adjacent controls in 2005 to 
determine short-term post-treatment forest soil responses (Coates and others 2010). This included assessments 
of O horizon and mineral soil (0- to 10-cm depth) carbon (C), nitrogen (N), and C:N ratios; and mineral soil bulk 
density, pH, aluminum (Al), boron (B), calcium (Ca), copper (Cu), iron (Fe), magnesium (Mg), manganese (Mn), 
phosphorus (P), potassium (K), soluble sulfur (S), sodium (Na), zinc (Zn), N mineralization, nitrification, and 
proportional nitrification. Briefly, Coates and others (2010) determined that a few soil properties and processes 
were affected 3 to 4 years post-treatment in 2005. Mean soil pH differed significantly (p = 0.0457) between the 
cutting-only treatments (pH = 4.60) and the control (pH = 4.72). Soil Fe for the combination treatment (93.38 mg 
kg-1) and control (113.36 mg kg-1) differed significantly (p = 0.0143) in 2005 (note that soil Fe values were highly 
variable prior to treatment and between the replications). Although statistically significant, these results were 
thought to have little biological meaning (Coates and others 2010). 
 
Since that time, additional treatments have been conducted: prescribed fire only in 2006, 2012, and 2015; cutting 
only in 2012; and a combination of cutting and burning in 2012. Long-term treatment impacts on overstory and 
understory vegetation and fuels have been evaluated (Oakman and others 2019, Waldrop and others 2016), but 
soils have not been re-assessed. Few long-term soils research studies have been implemented in the Southern 
Appalachian Mountains, particularly ones that address potential long-term impacts of repeated prescribed fire 
(Callaham and others 2012). This lack of knowledge comes in light of an increase in prescribed fire acreage goals 
within portions of the Appalachian region (Brose and others 2001, Lorber and others 2018, Melvin 2018).  
 
Wildland fires may impact forest soils, but potential impacts are difficult to characterize and are uniquely site 
specific. Soil responses to wildland fire may be related to aboveground vegetation, fire intensity and severity, time 
since fire when sampling occurs, method of soil sampling, soil sampling depth, and other factors (Alcañiz and 
others 2018, Coates and others 2018, Fairchilds and Trettin 2006, Hahn and others 2019). As a result of this lack 
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of knowledge, soils were re-sampled at this site in summer 2018. O horizon and mineral soil C, N, and C:N and 
mineral soil Ca, Mg, K, P, and pH will be assessed to determine if there were significant chemical changes from 
2001 to 2018.  
 
With this research, we hope to better understand how soils respond to long-term implementation of fuel 
reduction treatments in the Appalachian region. This will ensure that soil conservation is incorporated into long-
term management strategies. Additionally, we hope to distinguish potential relationships between vegetation, 
fuels, and soil properties that might better inform restoration goals and objectives in light of prescriptions and 
recommendations. 
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