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 Find us on Facebook 
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 Watch us on Vimeo 
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Moving fire forward... 

As Forest Service managers we are frequently in a 
position where our observations in the field suggest 
the need for management, but we lack the research to 
support specific management decisions. This was the 
case 20 years ago when, in the early 1990s, we 
observed shifts in species composition and forest 
structure in our oak-dominated forests throughout the 
Daniel Boone National Forest (DBNF) in eastern 
Kentucky. As forest researchers, there are research 
questions we want to pursue, but we want the 
questions to be relevant to managers while 
simultaneously addressing the needs for new ecological 
knowledge. In 1995, the DBNF reached out to the 
University of Kentucky’s department of forestry in 
search of a researcher interested in exploring the 
potential role for prescribed fire as a management tool. 
Specifically, DBNF managers wanted to collaborate with researchers to figure out whether the reintroduction of 
fire into upland oak ecosystems on the Cumberland Plateau could halt and then reverse the changes in species 
composition and stand structure that managers had been observing. Thus began a 20-plus-year collaboration that 
has led to two of the longest-running prescribed burn research sites in the eastern deciduous forest and a host of 
information that has been informing forest management in this region for more than a decade. 

WHAT DOES COLLABORATION BETWEEN MANAGERS AND RESEARCHERS LOOK LIKE?  

On the DBNF, our ongoing manager-researcher collaboration has both been nurtured intentionally, and has 
also unfolded organically. For example, field sites for both of our long-term prescribed fire experiments were 
selected to address specific needs for a robust experimental design, while positioning research sites in locations 
that were feasible from a management perspective (think ‘smoke management’ and ‘natural fire lines’) and where 
the forest condition fit well with the observations that led to the initial questions. We also built strong 
relationships between and among researchers and managers, not just within the DBNF but across the region, by 
hosting the first Fire and Oaks conference in 2000. In August of 2008 the DBNF and UK partnered to offer the 
Cumberland Plateau Prescribed Fire Workshop that included: presentations by regional fire ecology researchers; 
a field trip to the UK research burn units on National Forest land; facilitated discussions about key prescribed 
fire messages; and in-depth discussions about the most urgent questions relating to fire effects. 

Research funding from the USDA-USDI Joint Fire Science Program helped to solidify our collaborative 
relationships by requiring clear connections between information needs identified by managers and the research 
proposed. The Cumberland River Fire Learning Network provided an opportunity to foster and benefit from the 
relationship between researchers and managers. Formulating the desired future condition of the Fire Learning 
Network  landscape and mapping the strategies to achieve the favored results facilitated a better 
understanding of an ecological model for oak dominance. The research based on the DBNF also helped 
guide land management agencies across the state as they worked to establish the Kentucky Prescribed Fire  

Fire managers, researchers, and students find much to discuss 
during a field tour of a site burned by wildfire in 2010.   
Photo: EJ Bunzendahl  

PRESCRIBED FIRE ON THE DANIEL BOONE NATIONAL FOREST:  
TWENTY YEARS OF COLLABORATION BETWEEN  

MANAGERS AND RESEARCHERS 
A contributed article by  

Mary Arthur,1 Elizabeth Bunzendahl,2 Claudia Cotton,2 CorDell Taylor,2 and David Taylor2 
1University of Kentucky; 2Daniel Boone National Forest 

http://www.oakfirescience.com
http://www.facebook.com/pages/Oak-Woodlands-and-Forests-Fire-Consortium/302945966434157
https://twitter.com/#!/oakfirescience
http://vimeo.com/oakfirescience
mailto:oakfirescience@gmail.com
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 The longest-running study to date of repeated prescribed burns in an oak - hickory forest 
produced results consistent with past studies, giving land managers additional evidence that 
controlled fires can create woodland conditions and increase richness and diversity in understory 
flora. 
 

At the inception of this research in 1949, the study area was described as an upland flatwoods 
oak-hickory stand of all ages. It was moderately well-stocked and dominated by post oak (Quercus 
stellata), scarlet oak (Q. coccinea), black oak (Q. velutina), southern red oak (Q. falcata), and 
hickories (Carya spp.). No burning or grazing had taken place  for  one to two decades prior to 
1949, but extensive timber extraction occurred throughout the region in the decades surround-
ing 1900, so the study area was likely to have been selectively cut around that time.  

 

Study plots were subjected to one of three treatments for more than 60 years: no 
burning, annual burning, or periodic burning every four years. All burns were 
conducted between the months of March and May at the University Forest 
Conservation Area in Butler County in southeast Missouri, in the Ozark Highlands. 

 

Over the years, data from this long-term experiment have been used in other 
studies. Objectives for the current research were to describe, for all three treatments: 
the overall forest structure and composition; regeneration and recruitment patterns 
for tree species; and the composition of plant communities in the understory. Of 
particular interest was the impact of long-term, repeated prescribed burning on oak 
regeneration and recruitment into the forest canopy.  

 

After six decades, the unburned areas had more trees and less plant diversity than 
burned areas. Annually burned plots had high species diversity and abundant ground 
flora but no tree seedlings more than a year old. Periodic plots also contained diverse 
and abundant ground flora plus ample tree seedlings, but those seedlings did not 
recruit into the canopy. 

 

In 2013, post oaks dominated the canopy in burned plots. But for all three 
treatments, no significant differences were observed in tree diameter, tree height, the 
number of red oaks, the number of white oaks, and the total number of trees. Trees 
with large diameters were mostly red oaks in all three treatments. However, some 
canopy differences were apparent. Total basal area and the number of hickories were 
greater in control plots. In the periodic plots, overstory density was reduced and its 
composition shifted from a mixture of white and red oak species plus hickories to mostly white oak species. Canopy conditions were relatively open in burned 
plots compared to the control plots. In contrast, studies running fewer than 10 years have generally shown little mortality in canopy trees resulting from 
prescribed burning.  

 

Midstory vegetation was markedly different between treatment types. The control plots supported far more large saplings than the two burned treatments. 
Species associated with mesic conditions were missing from the burned plots, but present in the sapling layer of the control plots, including flowering dogwood 
(Cornus florida), black cherry (Prunus serotina), white ash (Fraxinus americana), and slippery elm (Ulmus rubra). Repeated burning eventually eliminated all trees 
smaller than 11 cm in diameter at breast height (DBH) in the annual plots, and burning at four-year intervals eliminated all woody stems greater than 4 cm 
DBH and less than 16 cm DBH in the periodic plots. Thus, in burned areas the midstory lacked available saplings to be recruited into the canopy.  

 

In the understory, results in the herbaceous layer were consistent with other studies in that burning increased the abundance, diversity, and richness of 
herbaceous plants. Diversity was greater across all species in burned plots than in control plots, with total species richness two to three times greater. Forbs 

made up the majority of understory plants on both types of burn plots, 
dominating cover, biomass, and richness. Graminoids made up only a 
small component of the understory on burn plots. Understory biomass 
was mostly herbaceous on annual plots, was mixed in the periodic plots, 
but on the control plots biomass was mostly woody, with virtually no 
herbaceous plants.  
 

Woody regeneration in the understory on periodic plots consisted 
primarily of red oaks, hickories, and winged sumac (Rhus copallinum). 

 

Long-term annual burning (left foreground) and periodic burning (right side) 
affected forest structure and composition; no burn treatment is in the back-
ground. Note the dense herbaceous layer in the annual treatment versus the 
greater number of tree seedlings in the periodic treatment. Photo: Ben Knapp 
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RESEARCH HIGHLIGHT: 
Structure and composition of an oak-hickory forest after over 60 years of repeated  

prescribed burning in Missouri, U.S.A. 
Benjamin O. Knapp, Kirsten Stephan, Jason A. Hubbart, Forest Ecology and Management, 344 (2015): 95-109 

FOR FURTHER READING  

Brose, P.H., Dey, D.C., Phillips, R.J., Waldrop, T.A., 2013. A meta-analysis of 
the fire-oak hypothesis: does prescribed burning promote oak reproduction in 
eastern North America? Forest Science 59:322–334.  

Huddle, J.A., Pallardy, S.G., 1996. Effects of long-term annual and periodic 
burning on tree survival and growth in a Missouri Ozark oak-hickory forest.  
Forest Ecology and Management 82:1–9. 

Moving fire forward... 

Management  Implications 
 

 Long-term, repeated prescribed burning created 
conditions that approximate woodlands  

 Lack of recruitment from saplings to overstory 
suggests that periods without fire may be neces-
sary for replacing overstory trees 

 Repeated prescribed burning led to increased 
herbaceous plant abundance in the understory.  

http://www.sciencedirect.com/science/article/pii/S0378112715000675
http://www.treesearch.fs.fed.us/pubs/43818
http://www.treesearch.fs.fed.us/pubs/43818
http://www.treesearch.fs.fed.us/pubs/43818
http://www.ingentaconnect.com/content/els/03781127/1996/00000082/00000001/art03702
http://www.ingentaconnect.com/content/els/03781127/1996/00000082/00000001/art03702
http://www.ingentaconnect.com/content/els/03781127/1996/00000082/00000001/art03702
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SPOTLIGHT  
In an effort to introduce you to new people and information from the region, we interview fire 
practitioners and researchers about timely topics. In this issue, we asked these questions of 
Jason Green, Forest Manager for Pioneer Forest, Salem, Mo.  

What are some of the greatest fire research needs for southern 

Missouri?  
JG: Large, landscape restoration efforts likely have a significant economic and cultural impact 
in southern Missouri. These restoration efforts have largely focused on restoring shortleaf pine 
which has weak commercial value in Missouri. The use of fire in southern Missouri has been 
controversial. There is a need for research to focus on cultural perceptions and economic im-
pacts when using fire as a large, landscape management tool. As research moves forward, man-
agers will need to balance between ecological, economic, and cultural objectives.  

What is your biggest concern when deciding to use fire to      

manage oak woodlands and forests?  
JG: Pioneer Forest primarily manages high quality hardwood timber including stave and veneer quality white oak. The goal of our founder, Leo Drey, was and 
continues to be growing large-diameter, high quality sawtimber trees using the uneven-aged single tree selection method. Often fire and timber production do 
not mix well. It has been well documented that fire can scar the butt log of a hardwood tree, the most valuable part of the tree. Managers need to understand 
that sometimes fire is not appropriate on certain sites and strike the right balance between meeting timber management goals and ecological goals. Pioneer 
Forest only uses fire on very specific areas including shortleaf pine management areas and glade restoration areas.  

In your opinion what is the greatest advantage to using prescribed fire when managing oak woodlands and forests?  
JG: On our shortleaf pine management areas, fire is an essential tool for reducing small-diameter hardwood competition and increasing the herbaceous 
ground cover and diversity. It also reduces the duff layer to promote shortleaf pine regeneration. Similarly on our glade/woodland complex areas, fire allows us 
to manage eastern red cedar encroachment, promote biodiversity, and ensure that our glade and woodland areas remain healthy ecologically. It also allows us 
to promote tree species that are more appropriate for the hotter, drier sites such as shortleaf pine, post oak, and white oak. 

Jason Green, 
Forest Manager, 
Pioneer Forest, 
Salem, Mo., 
holds an M.S. 
degree in Forestry 
from the Universi-
ty of Missouri - 
Columbia, and a 
B.S. in Biology 
with an emphasis 
in wildlife management from Southeast Missouri State 
University. He began working for Pioneer Forest in 2008, 
and has been involved with its fire management program 
since its inception that year. 

Moving fire forward... 

Collaboration, continued:  
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Effective sharing of research results can also pose challenges. Research 
publications, while important products, are often lengthy with the findings 
described in measurements not used by the prescribed fire practitioner.  It is 
important to communicate the results of research in the format used in the 
field and deliver the research conclusions through outlets that accommodate 
the land manager. Presentations of research findings at Forest Leadership 
Team meetings, fire management meetings, and frequent visits to the Forest 
have helped share the lessons learned in a meaningful way. 

CONCLUSION 

Our long-term collaboration between the DBNF and the University of 
Kentucky Department of Forestry has contributed to the regional dialogue 
among managers and researchers regarding the role of fire in upland oak 
ecosystems in the Eastern deciduous forest. Through our collaboration we 
have observed that a mosaic of burn severities across the landscape 
contributes to forest resilience by creating multiple niche spaces for the high 
diversity of plant species found across these landscapes. In the absence of 
regular fire we have observed a mesophication feedback loop on historically 
sub-xeric ridgetops; where upland oak once dominated in these landscape 
positions, eastern white pine and eastern hemlock now occur in the 
understory. We have found that encroaching red maple exhibits fire resistance 
through multiple strategies, most often sprouting. Invasive species, such as 
paulownia, tend to colonize sites that experience high burn severity. These 
findings have helped guide the DBNF in the application of prescribed fire and 
the interpretation of wildfire impacts across the landscape. 

As we spend more time in the forest and manage under increasing 
pressures, questions continue to feed our collaboration. We look back with 
pride and look forward with optimism that our shared skills will result  
in a healthy and well-managed forest that provides multiple benefits for 
generations to come. 

Council. Many of the research findings have been part of the educational 
materials distributed by the Council and shared through presentations at 
Council meetings. 

WHY IS COLLABORATION BETWEEN MANAGERS AND 
RESEARCHERS IMPORTANT? 

Collaboration builds on the strengths of both entities and helps to adjust 
for weaknesses associated with each. Researchers have to put their results into 
a larger research context, and this requires reading and synthesizing the 
literature. Without the intention for application of the results, researchers can 
get too focused on the details of their research interests, and lose sight of the 
important management questions. On the other end, while land managers 
may spend more time in the field, and may visit a wider range of sites than 
researchers, they can get too focused on their perceptions of what is occurring 
in the field, and may need research to verify their findings. Managers may also 
focus on a target without considering long-term ecosystem implications.  In a 
functional collaboration, both inform the other to create a unified reality of 
short- and long-term management desires and outcomes. The combined skills 
of researchers and land managers are essential to proper forest management. 

WHAT ARE THE CHALLENGES FOR COLLABORATION BETWEEN 
MANAGERS AND RESEARCHER? 

There are also challenges to effective collaboration between managers and 
researchers. Oftentimes we work on different timelines, and answer to very 
different professional demands and requirements. In addition, researchers 
require external funding to support most field research, and the process of 
acquiring funding can shift the focus away from specific management 
questions. Fire research is necessarily long-term, and obtaining funding to 
sustain long-term experiments is difficult. 
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HEADS UP! 

 
 Our Fall Fire Science Webinar Series continues  

Dr. Leslie Brandt, Climate Change Specialist 
Northern Institute of Applied Climate Science, USFS 
 

Nov.10, 2015, 1pm CST 
Climate-informed management of 
oak ecosystems in the central  hard-
woods region 

Moving fire forward... 

Dr. James M. Vose, Southern Research 
Station, USFS 

 

Dec. 1, 2015, 1pm CST 
Oak, fire, and global 
change:  What might the 
future hold? 
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Joint Fire Science Program Funding Opportunity Notice 

Closes: November 13, 2015    VIEW and APPLY HERE 

Topics include:  Social/regulatory barriers and prescribed fire; fire and tree 

mortality; post-fire landscape management; fire seasonality effects; prescribed fire 

smoke emissions; wildland fire smoke models; ecological/social dimensions of 

resilient landscapes…. and more! 

***Note the three ‘Regional Needs’ topics, especially the one for the Oak Woodlands & Forest Fire Consorti-

um region: Prescribed fire effects on wood products*** 

Dr. Dwayne Estes, Botanical Research Institute of Texas & Austin Peay State 
University's Center for Field Biology  

Dec. 15, 2015, 1pm CST 

The Pennyroyal Plain Prairie: A vision for restoring a forgotten ecosystem 

 

 

Research Highlight, continued:  

The periodic treatment produced the greatest total woody seedling densities, and the greatest red oak seedling density, at 14,250 seedlings per hectare. Red 
oak seedling density was lowest in the annual plots, at 500 per hectare. Small hickories and black oak showed higher levels of tolerance for fire than other 
regenerating species.  

 

In summary, this study supports prior findings, showing that long-term, repeated prescribed fire can be used as a management tool to promote woodland 
conditions. Such woodlands include an open canopy and an understory plant community with an increase in richness, diversity, abundance, and evenness 
as compared to areas that are not burned. While results suggest that over time burning alone can reduce canopy cover and create woodland conditions, 
managers may want to consider mechanical removal of stems to reach specific canopy density targets, particularly if management goals include encouraging 
the growth of certain herbaceous understory species.  

 

Importantly, a desirable long-term woodland community structure is not possible without periodic replacement of overstory trees. The study demon-
strates that annual burning and periodic, four-year burning will suppress recruitment into the canopy by top-killing seedlings and saplings. Therefore, the 
study underlines the importance of an occasional extended interval between fires to allow for tree recruitment into the overstory. Variation in fire 
frequency may be the best way to balance management objectives of oak-hickory woodlands. 

http://www.oakfirescience.com/events-webinars-source/2015/11/10/climate-informed-management-of-oak-ecosystems-in-the-central-hardwoods-region
http://www.oakfirescience.com/events-webinars-source/2015/11/10/climate-informed-management-of-oak-ecosystems-in-the-central-hardwoods-region
http://www.oakfirescience.com/events-webinars-source/2015/11/10/climate-informed-management-of-oak-ecosystems-in-the-central-hardwoods-region
http://www.oakfirescience.com/events-webinars-source/2015/12/1/oak-fire-and-global-change-what-might-the-future-hold-december-1-2015-at-1pm-central-by-dr-james-vose-southern-research-station-usfs
http://www.oakfirescience.com/events-webinars-source/2015/12/1/oak-fire-and-global-change-what-might-the-future-hold-december-1-2015-at-1pm-central-by-dr-james-vose-southern-research-station-usfs
http://www.oakfirescience.com/events-webinars-source/2015/12/1/oak-fire-and-global-change-what-might-the-future-hold-december-1-2015-at-1pm-central-by-dr-james-vose-southern-research-station-usfs
http://www.firescience.gov/JFSP_funding_announcements.cfm
http://www.oakfirescience.com/events-webinars-source/2015/12/15/the-pennyroyal-plain-prairie-a-vision-for-restoring-a-forgotten-ecosystem-december-15-2015-by-dr-dwayne-estes-austin-peay-university-and-botanical-research-institute-of-texas
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UPCOMING EVENTS 

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

See our calendar at oakfirescience.com for a full schedule of upcoming events 

November 3-5, 2015:  Natural Areas Conference  
Little Rock, AR, for more information CLICK HERE 

Nov. 10, 2015:  Webinar: Dr. Leslie Brandt, Northern Institute of Applied Climate Science, USFS 
Climate-informed management of oak ecosystems in the central hardwoods region; for more information CLICK HERE 

November 16-20, 2015:  6th International Fire Ecology and Management Conference  
San Antonio, TX, for more information CLICK HERE  

December 1, 2015:  Webinar: Dr. James Vose, Southern Research Station, USFS 
Oak, fire, and global change: What might the future hold?; for more information CLICK HERE 

December 15, 2015:  Webinar: Dr. Dwayne Estes, Botanical Research Institute of Texas & Austin 
Peay State University's Center for Field Biology  
The Pennyroyal Plain Prairie: A vision for restoring a forgotten ecosystem; for more information CLICK HERE 

February 3-5th, 2016: Missouri Natural Resources Conference 
Osage Beach, MO, for more information CLICK HERE 
March 28-31, 2016:  20th Central Hardwood Forest Conference  
University of Missouri-Columbia, for more information CLICK HERE  

May 2-5, 2016: Arkansas Fire Tour 
Associated with the Arkansas Wildlife Habitat Restoration on Private Lands: more information  coming soon  HERE 

Moving fire forward... 
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May 2    Field tour: Pine-Bluestem Buffalo Road 
Tour (Ouachita National Forest) 

May 3     Field tour: Prescribed Fire and Glade 
Management at Calico Rock  (Sylamore 
Ranger District, Ozark-St. Francis National 
Forest) 

May 4     Field tour:  Prescribed Fire as a Forest Management Method  
 (UA Forestry and Livestock Station, Batesville, AR)  

May 4-5  Conference:  Wildlife Habitat Restoration on Private Lands  
 (UA Forestry and Livestock Station, Batesville, AR)  

Arkansas Fire Tour  
May 2-5, 2016 

3 Field Tours, 1 Conference! 

More information coming soon at www.oakfirescience.com 

http://www.oakfirescience.com/calendar/
http://naturalareasconference.org/?utm_source=Natural+Areas+News+e-letter+March+2015&utm_campaign=fb6a01312f-CFP_reminder_0406154_6_2015&utm_medium=email&utm_term=0_eb2f6ecf61-fb6a01312f-92115129
http://www.oakfirescience.com/events-webinars-source/2015/11/10/climate-informed-management-of-oak-ecosystems-in-the-central-hardwoods-region
http://afefirecongress.org/
http://www.oakfirescience.com/events-webinars-source/2015/12/1/oak-fire-and-global-change-what-might-the-future-hold-december-1-2015-at-1pm-central-by-dr-james-vose-southern-research-station-usfs
http://www.oakfirescience.com/events-webinars-source/2015/12/15/the-pennyroyal-plain-prairie-a-vision-for-restoring-a-forgotten-ecosystem-december-15-2015-by-dr-dwayne-estes-austin-peay-university-and-botanical-research-institute-of-texas
http://www.oakfirescience.com/events-webinars-source/2015/12/15/the-pennyroyal-plain-prairie-a-vision-for-restoring-a-forgotten-ecosystem-december-15-2015-by-dr-dwayne-estes-austin-peay-university-and-botanical-research-institute-of-texas
http://www.mnrc.org/
http://oak.snr.missouri.edu/centralhardwood/
http://www.oakfirescience.com/
http://www.uaex.edu/environment-nature/wildlife/conferences/
http://www.oakfirescience.com/

