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IS THERE A SURROGATE FOR FIRE 
IN OAK ECOSYSTEMS? 

A contributed article by Dan Yaussy1  and Todd Hutchinson2  
1USDA, Forest Service, Northern Research Station (Retired); 2USDA, Forest Service, Northern Research Station 

 
Many central hardwood forests that have been 

dominated by oaks are being replaced by other tree 
species, such as maples and yellow-poplar, after 
harvesting or sporadic mortality events. Oaks usu-
ally maintain dominance on dry sites because they 
can tolerate drought and low nutrition better than 
many hardwoods. The challenge for managers is 
obtaining adequate large advance oak regeneration 
on intermediate and moist sites.  

Historically, frequent, low-intensity, human-
caused fire was the ecosystem process that con-
trolled the non-oak competitors and provided 
enough light to the forest floor for oak seedlings to 
grow and become competitive (Hutchinson and 
others 2008).  However, fire is not necessarily 
required for successful oak regeneration. In fact, 
burning can kill young oak seedlings and destroy 
acorns located on the forest floor.  

Oak seedlings or sprouts grow poorly and re-
main small in the understory of closed-canopy stands. The midstories of these stands are often filled with shade-
tolerant saplings and poles which fill any canopy gaps that form.  Light is the missing ingredient to successful oak 
regeneration. 

Shelterwood regeneration practices provide the proper light environment for oak seedlings and sprouts to 
become advance regeneration and gain a foothold in future forests. These improved light conditions also allow 
the faster growing competitors to thrive and shade out the oaks. Therefore, shelterwood systems by themselves, 
are not the entire answer. Fire can be used in conjunction with shelterwood cuts to tip the competitive balance 
toward oaks (Brose and Van Lear 1998).  Older, established oak seedlings can survive top-killing by fire and re-
sprout as healthy stems better than maples and yellow-poplar. Oak seedlings and sprouts keep starch reserves in 
the roots throughout the year, which allows these stems to resprout vigorously after being top-killed by fire. The-
se sprouts arise from buds at the root collar that are positioned below ground, allowing the buds to survive sur-
face fires.  Maple and poplar regeneration is more susceptible to fire because they have less root reserves and the 
sprouting buds are often above ground and may be damaged by fire.  

Herbicides can be used to control the non-oak competition in a shelterwood system. With prescribed fires, the 
land manager has to wait for the proper burn window, which may not occur every year. Herbicide application is 
less constrained. There are no smoke management issues with herbicides, no need to worry about “escapes”. 
There may be issues with the herbicide effects on non-target species. The costs of conducting prescribed fires on 
large acreages are significantly less than herbicide applications; however, this difference decreases as the acreages 
become smaller, as on private tracts. 

Late-fall prescribed fire in Shannon county, Missouri. 
Click picture to view larger image. 

Photo: Neal Humke 

www.oakfirescience.om
http://www.facebook.com/pages/Oak-Woodlands-and-Forests-Fire-Consortium/302945966434157
https://twitter.com/#!/oakfirescience
http://vimeo.com/oakfirescience
mailto:oakfirescience@gmail.com
mailto:marschallj@missouri.edu
mailto:stambaughm@missouri.edu
http://www.treesearch.fs.fed.us/pubs/19027
http://www.treesearch.fs.fed.us/pubs/19027
http://www.treesearch.fs.fed.us/pubs/36735
https://www.flickr.com/photos/oakfirescience/9572786574/
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 Significant (α = 0.05) two-way interactions for mean sapling importance values (IV) for striped maple and oaks. Note that fire lowered striped 
maple importance to zero, and that browse control fencing increased oak importance. 

RESEARCH HIGHLIGHT: 

Reversing legacy effects in the understory of an oak-dominated forest 
Melissa Thomas-Van Gundy, James Rentch, Mary Beth Adams, Walter Carson 

Canadian Journal of Forest Research 44: 350-364 (2014) 

 
  In this study, the authors evaluate how different disturbance processes (surface fire, canopy gaps, 
and browsing) and their interactions affect forest regeneration at two mixed-mesophytic hardwood 
forest sites in the western Allegheny Mountains of West Virginia.  Here, as is the case with many 
areas of the central hardwood forest region, oak-dominated overstories are being succeeded by tree 
species that are browse/shade-tolerant and fire-intolerant. Compared to historical conditions, these 
second–growth forests contain increased deer densities, reduced fire frequencies, denser forest cano-
pies, and smaller canopy gaps. These legacy effects are all frequently attributed as causes of low levels 
of advanced oak regeneration. In this study, the authors evaluate treatment effects (prescribed fire, 
browsing exclusion fences, and mechanically-created canopy gaps) and their interactions on seedling 
and sapling demographics. Four study plots were installed; two at the Fernow Experimental Forest 
and two at the Monongahela National Forest. Half of each main plot was burned once, and within 
these treatments, sub-plots were randomly assigned to fenced, gap, fence + canopy gap, or control. 
Canopy gaps (average size ~250 m2) were created by girdling overstory trees (with herbicide applica-
tion), prescribed fires were strip head fires, and browsing exclusion fences were two meters tall.  
  The researchers found that, independent of the presence of canopy gaps or browsing exclusion 
fences, fire significantly reduced the importance value and relative abundance of red maple seedlings, 
sugar maple seedlings, and striped maple seedlings and saplings (see figure below). Similarly, inde-
pendent of canopy gaps or fire, browsing decreased the relative abundance of sugar maple and red 
maple seedlings. Canopy gaps led to an increase in maple seedling abundance and maple sapling 
importance. Yellow-poplar, considered fire-sensitive and well suited to colonize after a disturbance, 
increased in abundance and importance after a single prescribed fire.  
  Oak seedlings showed the greatest increase in importance value in areas with canopy gaps and browse exclusion, independent of fire (see figure be-
low). No combination of treatments contributed to increased relative abundance of oaks. Previous studies have shown that one fire is typically not 
sufficient to reverse decades of fire suppression, and that multiple fire treatments may be necessary to increase oak abundance and importance (see 
Alexander et al. 2008 and Iverson et al. 2008). The authors note the importance of considering species regeneration strategies when determining man-
agement plans. For example, oaks rely on a bud bank (seedling sprouts resulting from dieback and resprouting and stump sprouts), as opposed to 
yellow-poplar which rely on a seed bank which is viable for 4 to 7 years (see Johnson et al. 2009, Dey et al. 2010, and Heggenstaller et al. 2012). 

 

Management  Implications 

 Fire treatments reduced under-

story maple abundance and im-

portance 

 Browse control may be neces-

sary to promote oaks with fire 

or canopy removal treatments 

 Multiple fire treatments may be 

necessary to increase oak abun-

dance and importance  

http://www.treesearch.fs.fed.us/pubs/45980
http://www.sciencedirect.com/science/article/pii/S0378112708004878
http://www.treesearch.fs.fed.us/pubs/14213
http://books.google.com/books?hl=en&lr=&id=2Wxy8enI7zMC&oi=fnd&pg=PR5&dq=The+Ecology+and+Silviculture+of+Oaks,&ots=zM6bJO58TJ&sig=iXXogXPoIAriXLNHSOvfWGTv-sI#v=onepage&q=The%20Ecology%20and%20Silviculture%20of%20Oaks%2C&f=false
http://www.cabi.org/isc/FullTextPDF/2011/20113171128.pdf
http://www.treesearch.fs.fed.us/pubs/41700
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SPOTLIGHT  
In an effort to introduce you to new people and information from the region we inter-
view fire practitioners and researchers about timely topics. In this issue, we asked these 
questions of Matthew Albrecht of the Missouri Botanical Garden. 
 
What are some of the greatest fire research needs for the 

Mid-south?  

MA: In the Mid-South, we have a very poor understanding of the historical fire and dis-
turbance regimes for patchy habitats (e.g., glades and edaphic grasslands) and the wood-
land/savanna matrix surrounding them. Indeed, some skepticism remains on the role of 
fire in some of these systems, which often harbor endemic species and disproportionately 
support regional biodiversity. Research that integrates historical ecological methods with 
contemporary data is urgently needed to provide deeper insight into the relative roles of 
disturbance, climate, and edaphic factors in shaping and maintaining these systems. Only 
then can we develop sound, science-based restoration and management prescriptions to 
reverse habitat degradation.  
 
What is your biggest concern when deciding to use fire to 

manage oak woodlands and forests? MA: We know very little about fire 
effects on overlooked components of biodiversity including populations of insects and 
rare plants. One concern is that while some species benefit from fire others could decline 
when the frequency, intensity, and spatial scale of fire are misapplied. Another related 
concern is the long-term degradation of some grasslands and woodlands has resulted in 
alternative states that are not easily reversed with modern prescribed fire alone. Prescrip-
tions may need to diversify from simple passive restoration to active restoration that 
includes reintroducing populations of native species, reestablishing pyrogenic fuel beds, 
and mediating soil legacy effects of invasive species.    
 
In your opinion what is the greatest advantage to using prescribed fire when managing oak woodlands and 

forests? MA: Our research on the population dynamics of rare plants in limestone cedar glades of the mid-South has demonstrated that woody encroach-
ment threatens many plants restricted to the ecotone between open glade and cedar-hardwood forest. Historically, fire and other disturbances maintained a 
more open-structured matrix around glades (likely chinkapin oak woodland/savanna), reduced competition, and increased microenvironmental heterogenei-
ty. In the contemporary landscape, increased tree densities, especially eastern redcedar, have created a contracted ecotone that lacks herbaceous diversity and 
cannot support viable populations of rare plants. From my perspective, the greatest benefit of using prescribed fire in this and other systems is that it sustains 
biodiversity by preventing the decline of rare forbs and grasses.  

Moving fire forward... 

Photo: Daniel Godwin 

 Matthew Albrecht, Assistant Curator for Conser-
vation Biology in the Missouri Botanical Gar-
den’s (MBG) Center for Conservation and Sus-
tainable Development  

  I have been involved in fire-related 
research in the eastern and central 
US for the past 15 years. In gradu-
ate school, I cut my teeth on fire 
ecology in upland oak-hickory for-
ests of the Allegheny Plateau where 
I worked on the Fire and Fire Sur-
rogate Project, studying how tree 
regeneration and herbaceous plant 
population and communities responded to the reintroduction 
of fire. My work at MBG focuses on the conservation of rare 
plant populations, communities, and habitats in the South-
eastern United States. Current fire-related research includes 
understanding how natural and anthropogenic variation alters 
the population dynamics of rare plants; the role of fire and 
other disturbances in maintaining edaphic grasslands and 
woodlands; and how environmental cues, such as heat and 
smoke, mediate seed dormancy and germination in rare 
plants. 

Trees are not the only components of oak forests affected by fire. Fire effects on soils, wildlife, and non-woody plants have been studied in several areas of 
the central hardwood forest. Many of the fire effects on these non-tree components are negligible and short-lived. For example, habitat suitability for mam-
mals, birds, reptiles, and insects is little affected by low-intensity fire (Greenberg and others 2006, Campbell and others 2007, Greenberg and others 2007a, 
Greenberg and others 2007b, Greenberg and Waldrop 2008). There is a larger diversity of bird species in burned areas, but not an increase in numbers. The 
improvement in animal habitats can be accomplished through the implementation of shelterwood systems opening up the forest to add vertical and horizon-
tal structural diversity. 

Oak woodlands and forests support a diverse herbaceous flora, but species that require moderate sunlight fail to thrive in the shaded understory conditions 
of undisturbed oak forests. Although prescribed fire can increase plant diversity in oak forests (Hutchinson and others 2005), fire alone may not provide 
enough light for shade-intolerant herbaceous species to grow and reproduce. To increase light to the forest floor, gaps can be created by cutting trees or using 
herbicide. However, fire, by consuming leaf litter and duff, and exposing mineral soil, promotes the germination of some herbaceous species. In the understo-
ry, fire can give herbaceous species a competitive advantage over woody species. When dormant season fires are conducted most herbaceous plants are un-
harmed because their buds are all below ground. However, stems and buds of woody plants are often exposed to injury by fire. For some herbaceous species, 
fire really provides a unique disturbance that cannot easily be mimicked by other management tools. 

To answer the question asked in the title of this article “Is there a surrogate for fire in oak ecosystems?”, the answer is a definitive “Maybe”. The answer 
depends on the specific objectives of the land manager. Intermediate harvest, such as shelterwood systems will not be successful in promoting or maintaining 
advance oak regeneration on intermediate sites without some additional management to control oak competitors. Herbicides can be used effectively to con-
trol oak competitors; however this is quite expensive on large tracts of land, and many of the benefits to non-woody plant species will not be realized. 

Surrogate, continued: 

http://www.treesearch.fs.fed.us/pubs/28352
http://www.treesearch.fs.fed.us/pubs/26225
http://www.treesearch.fs.fed.us/pubs/27559
http://www.treesearch.fs.fed.us/pubs/28238
http://www.treesearch.fs.fed.us/pubs/29857
http://www.treesearch.fs.fed.us/pubs/20685
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Funding opportunity  
The Joint Fire Science Program has announced Potential Topics for their upcoming Funding Opportunity Notice (FON).  

The final FON is expected approximately September 29, 2014 and will remain open through November 21, 2014. 

 

 

 

 

 

 

 

 
 

Fire Management Field Tours! 
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Fall/Winter Webinar Series 
Webinars begin at 1pm central, CLICK HERE for more information 

 
September 23  Dr. Craig Harper, Professor University of Tennessee 
  “Using prescribed fire to manage wildlife habitat in the Mid-South” 

 
December 2  Shauna Marquardt, U.S. Fish and Wildlife Service  
  “Bats and fire” : Final title coming soon 
 
December 9  Dr. Daniel Dey, U.S. Forest Service, Northern Research Station 
  “Timing fire to minimize damage in managing oak ecosystems” 

 
January 13, 2015 John Gruchy, Mississippi Department of Wildlife, Fisheries, and Parks 
  “Managing vegetation composition and structure in fields using prescribed fire and

 other treatments” 

Potential topics include: 
Implications of changing ecosystems 

Fire effects on soil heating 

Ember production, dispersion and role in fire spread in the wildland urban interface 

Fire weather and decision making 

Re-measurement - long term effects on vegetation, fuels, and soil 

Fuels characterization for emissions inventories 

Graduate Research Innovation (GRIN) award 

September 30 Fire Management at Western Star Flatwoods Natural Area, Rolla, MO 

October 7 Pushmataha Forest Habitat Research Demonstration Area Field Tour, Pushmataha Co., OK 

October 8 Prescribed fire and forest dynamics in the Brown County Hills, Nashville, IN 

October 29-30 Managing Kansas and Nebraska Woodlands and Forests, Council Grove, KS 

We are partnering with land managers across our region to host 20 fire management field tours over the next 2 years!  
JOIN US and regional experts to discuss the fire science topic at hand. (Click on the field tour title for more information) 

CLICK HERE for 

more information 

http://www.oakfirescience.com/webinars/
http://forestry.adobeconnect.com/r1ri0m3xtqh/
http://forestry.adobeconnect.com/r1805yrykze/
http://forestry.adobeconnect.com/r8rvswg0fmi/
http://forestry.adobeconnect.com/r8rvswg0fmi/
http://oakfirescience.squarespace.com/storage/Western_star_flatwoods_flyer.pdf
http://oakfirescience.squarespace.com/storage/Pushmataha_.pdf
http://oakfirescience.squarespace.com/storage/Hitz_rhodehamel_flyer___.pdf
http://oakfirescience.squarespace.com/storage/KS-NE%20Forestry%20Workshop%20Flyer%20Hi-Rez.pdf
http://oakfirescience.squarespace.com/storage/JFSP2015%20Potential%20Research%20Questions.pdf
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See our calendar at oakfirescience.com for a full schedule of upcoming events 

 

Sept.30, 2014:  Missouri Prescribed Fire Council meeting 
Rolla, MO, details at:  http://moprescribedfire.org/ 

Sept.30, 2014:  Fire Management Field Tour at Western Star Flatwoods Natural Area 
Rolla, MO, details:  http://oakfirescience.squarespace.com/storage/Western_star_flatwoods_flyer.pdf 

Oct. 7-9, 2014:  Wildland Fire Canada Conference 
Hallifax, Nova Scotia, details at:  http://www.ualberta.ca/~wildfire/Wildland_Fire_Canada/2014.html 

Oct.7, 2014:  Fire Management Field Tour at Pushmataha Demonstration Area 
Pushmataha County, OK, for more information CLICK HERE 

Oct.8, 2014:  Prescribed fire and forest dynamics in the Brown County Hills 
Brown County, IN, for more details CLICK HERE  

Oct. 15-17, 2014:  Natural Areas Conference 
Dayton, Ohio, details at:  http://www.naturalareasconference.org/ 

Oct. 29-30, 2014:  Managing Kansas & Nebraska Woodlands and Forests for Wildlife (NWTF) 
Council Grove, KS, for more information CLICK HERE  
 
May 27-29, 2015:  5th Fire in Eastern Oak Forests Conference 
Tuscaloosa, AL, for more information CLICK HERE 
 
Nov. 16-20, 2015:  6th International Fire Ecology and Management Conference  
San Antonio, TX  http://afefirecongress.org/ 

  UPCOMING EVENTS 
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Please contribute your event announcements. Send information to: oakfirescience@gmail.com  

5th Fire in Eastern Oak Forests Conference 

27-29 May 2015, Bryant Conference Center, University of Alabama , Tuscaloosa, Alabama. 
 

 

 

 

 

 

 

 
 

The goal of the Fire in Eastern Oak Forests Conference is to improve land stewardship 

through transfer of knowledge and technology of fire as a management tool and its role 

in a historical context. The conference brings together noted experts in research and 

management to present state-of-the-art information, perspectives, and syntheses on key 

issues. 

2 Field trips are planned for this conference: 

Oakmulgee Ranger District, Talladega National Forest & Bankhead National Forest  

CLICK HERE for more information 

http://www.oakfirescience.com/calendar/
http://moprescribedfire.org/
http://oakfirescience.squarespace.com/storage/Western_star_flatwoods_flyer.pdf
http://www.ualberta.ca/~wildfire/Wildland_Fire_Canada/2014.html
http://oakfirescience.squarespace.com/storage/Pushmataha_.pdf
http://oakfirescience.squarespace.com/storage/Hitz_rhodehamel_flyer___.pdf
http://www.naturalareasconference.org/
http://oakfirescience.squarespace.com/storage/KS-NE%20Forestry%20Workshop%20Flyer%20Hi-Rez.pdf
http://easternfire.as.ua.edu/
http://afefirecongress.org/
http://easternfire.as.ua.edu/
https://training.ccs.ua.edu/ccsua/jsp/course.jsp?categoryId=10143&courseId=UAFIREOAK

