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Moving fire forward... 

Think about the vast changes in technology, economics, and communication that have occurred during the 
last century. Changes in land management have also occurred including perspectives and interest in fire. Natural 
resource professionals have begun to realize that fire can be beneficial when used carefully to meet specific 
objectives. Fire science has sought to answer many applied questions that address fire management and societal 
needs. As with any change, it can be difficult to understand why change is needed … is increased fire interest a 
fad? This essay explores changing values of fire and, to do this, reviews the history of human fire use and values. 

TIME, VALUES, AND CONSEQUENCES 

Fire is a chemical reaction that has been occurring on earth since the appearance of plants. Through time, 
many plants and animals have become adapted to or dependent upon fire to survive, including humans. In the 
Midwest, fossil charcoal records that extend back to the last glaciation show evidence of recurring fires, including 
in upland forests. Lightning-caused fires are uncommon in the Midwest, and humans are considered a primary 
source of fire ignitions over thousands of years. There are potentially over 70 reasons why prehistoric humans 
burned vegetation including: hunting, site preparation and management for crops (both native and 
domesticated), improving growth and yield of plants, fireproofing areas, cooking, felling trees, pest control, 
improving travel, warfare, signaling, etc. Historical vegetation patterns influenced by fire reflected a myriad of 
reasons to burn. 

Fire was a primary driver of the types, locations, and conditions of forests that were first encountered by 
European settlers. Like the Native Americans, early European settlers lived in a system of subsistence based on 
livestock and crop production using fire to manage land for their benefit. During the 
settlement time period, some forestlands burned more frequently than grasslands 

THE CHANGING VALUES OF FIRE  
A contributed article by  

Michael C. Stambaugh and Daniel C. Dey  

...Cont’d on Page 4 

Print media, such as the posters above, portray changes in fire values and perspectives through time. Left: 1926 poster  
from the Mississippi  Forestry Commission. Right: 2015 U.S. Forest Service poster. Both images reproduced from  
Wildfire Today, February, 2015 (left) and March, 2015 (right).  

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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n this study, researchers examined the impact of various silvicultural treatments on 
habitat for wild turkey broods in upland hardwood forests. They reduced the forest 
canopy through cutting and disturbed the understory with prescribed fire and/or 

herbicide application. Following treatments, researchers measured the structure and 
composition of understory vegetation and the availability of food resources for turkey poults.  

Most young turkey deaths occur in the first two weeks of life, when poults are still 
flightless. A wild turkey hen typically selects areas with a well-developed understory that will 
conceal poults, yet with an open midstory, so the hen can see above the cover. Poults are 
most likely to survive in groundcover up to 50 cm tall that provides overhead protection and 
access to seeds, invertebrates, and soft mast. 

Closed canopy upland hardwoods offer wild turkeys hard mast in autumn and winter, but 
often lack understory structure that is suitable for rearing turkey broods, especially during 
these critical flightless early weeks.  

The study took place between 2000 and 2009 in eastern Tennessee’s 9,825 hectare Chuck 
Swan State Forest and Wildlife Management Area. In this mixed hardwood forest, 
researchers employed either shelterwood harvests (initial cut only) or retention cuts 
(removing tree species of low value to wildlife) to reduce the canopy to a 60% target canopy 
closure for both treatments. Subsequent treatments with herbicide or prescribed fire were 
applied to influence groundcover and regeneration. 

Seven different treatments were applied to the 12 experimental units in each of four 
stands. Two units per stand received no treatment, and two were treated with prescribed fire 
but the canopy was not reduced. Shelterwood harvests were conducted on four units, two of 
which were burned once and two that were not burned. The remaining four units were 
treated with retention cutting. Of these, two were burned four times and two were not 
burned. The herbicide triclopyr was broadcast within the understory and midstory of one 
burned unit and one unburned unit. Prescribed fires were conducted in April and early May. 

Shelterwood harvests reduced basal area to approximately 20 m2/ha. In retention-cut units, 
maples and yellow poplar trees were removed, but trees that provide food for turkeys were 
retained, such as oaks, black gum, black cherry, and persimmon. 

Following treatments, researchers measured vegetation structure and composition, sunlight 
infiltration to the understory, and food resources suitable for turkey poults. Of particular 
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RESEARCH HIGHLIGHT: 
Brood Cover and Food Resources for Wild Turkeys Following  

Silvicultural Treatments in Mature Upland Hardwoods 
John M. McCord, Craig A. Harper, Cathryn H. Greenberg 

 Wildlife Society Bulletin 38: 265–272. 

Moving fire forward... 

Management  Implications 
 

 Reducing canopy closure by 30-40% in mature closed-canopy forests 
increased soft mast production and improved cover preferred by wild 
turkey hens. 

 Recurring prescribed fire following canopy reduction maintained desirable 
cover and food resources for wild turkey poults.  

 Recurring low-intensity prescribed fire without canopy reduction did not 
reduce basal area, did not influence understory composition or structure, 
and did not improve conditions for wild turkeys.  

 Broadcast application of the herbicide triclopyr in stands following canopy 
reduction removed the midstory, but tree seedlings quickly recolonized the 
site and herbaceous groundcover was not increased. 

 

A retention-cut stand treated with recurring prescribed fire, which 
maintained understory structure desirable for nesting and brooding 
wild turkeys.   

A control stand in closed-canopy mixed hardwoods.   
Photos: Craig Harper 

After shelterwood harvest, regenerating stems began to shade out 

desirable ground cover and reduce visibility within seven years.  

I 

http://onlinelibrary.wiley.com/doi/10.1002/wsb.403/abstract
http://onlinelibrary.wiley.com/doi/10.1002/wsb.403/abstract
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Research Highlight, continued:  
interest was the level of visual obstruction by plants at heights that would 
provide optimum cover for poults. 

Results  
Looking at effects on cover resulting from the various treatments, 

researchers found that understory conditions for turkey broods generally 
improved in study units where both thinning and burning took place. 

The three treatment types that provided the least visual obstruction at 
ground level, and hence the least protection for young turkeys, were the 
untreated control units, the units that were burned without canopy 
reduction, and the retention-cut units treated with herbicide. Much better 
visual protection was offered in the shelterwood cuts, with and without fire, 
and in the retention cuts with fire but not herbicide. 

The canopy reduction achieved in both the shelterwood cuts and the 
retention cuts allowed enough sunlight to reach the forest floor to stimulate 
sufficient ground flora to enhance wild turkey brood protection. However, 
this benefit was short-lived because regenerating woody plants reached the 
midstory and shaded out the protective groundcover unless controlled 
within seven years by periodic prescribed fire. Study results indicated that 
low-intensity prescribed fire after the canopy was thinned – by either method 
– was the best treatment to produce conditions that hens prefer for brood 
rearing. 

Herbicide application did not enhance cover for wild turkey poults and 
was costly, at $650 to $700 per hectare as compared to $37 for prescribed 
fire at the time of the study. Although herbicide killed more than 87% of 
the midstory, this treatment also reduced visual obstruction at ground level, 
leaving poults vulnerable. Two growing seasons later, herbaceous groundcov-
er had only reached roughly half of the pretreatment level.  

In units not treated with herbicide, differences between the various 
treatment types in terms of herbaceous groundcover growth were not 
detected. Overall, response by herbaceous flora was lacking (generally <30%); 
instead, woody regeneration dominated groundcover, which did provide 
cover for turkey poults.  

Soft mast food plants preferred by turkeys found in the study area include 
blackberry, huckleberry, blueberry, sumac, American pokeweed, greenbriar, 
and viburnum. Researchers found that the effects on soft mast quantity 
varied among treatment sites, which may be related to seedbank differences. 
Of the various treatments, the retention cut followed by prescribed fire 
produced the most soft mast, primarily blackberries, but only on the second 
year after the fire, because blackberries develop on mature floricanes. 
Blackberries offered poults escape cover and protection from avian 
predators. Blackberry production dominated all site types except those where 

FOR FURTHER READING  
 

Kilburg, E., C.E. Moorman, C. DePerno, D. Cobb, and C.A. Harper. 

2014. Wild turkey nest survival and nest-site selection in the presence of 

growing-season prescribed fire.  

Journal of Wildlife Management 78(6):1033-1039.  

Gruchy, J. P., C. A. Harper, and M. J. Gray. 2009. Methods for controlling 

woody invasion into old fields in Tennessee. Proceedings of the National 

Quail Symposium 6. Quail VI and Perdix XII 6:315–321. 

AUTHORS’ POSTSCRIPT   

Low-intensity prescribed fire was used during the early growing season. Burning 
at this time only top-killed woody stems and did not lead to increased herba-
ceous cover, however it consumed active turkey nests. Photo: Craig Harper 

herbicide had been applied. On these sites, blackberry quantities were 
greatly reduced or eliminated, and pokeweed and blueberries produced the 
most soft mast. 

The study also looked at effects on invertebrate availability, which is 
important because invertebrates help turkey poults meet their dietary 
requirement of 28% crude protein. The study team collected and measured 
the abundance of ground-dwelling invertebrates that were potentially 
within reach of wild turkey poults. 

Researchers had predicted that invertebrates would increase as 
herbaceous groundcover responded to treatments, but instead their data 
showed no difference in invertebrate biomass by year or among treatments.  
Within all treatments they found ample invertebrates within a 29-hectare 
area to meet the needs of a 10-poult brood. 

Study authors concluded that forest canopy reductions coupled with 
prescribed fire yielded improved understory conditions that would likely 
allow poults to find sufficient invertebrates with less vulnerability and 
exposure as compared to the control stands. 

When managing for wild turkeys and other wildlife species that require 
similar structure and food resources, the authors recommend low-intensity 
prescribed fire every three to five years. This return interval allows soft mast 
production and maintains a desirable structure before it gets too tall, 
reducing visibility in the stand and shading out groundcover. 

In subsequent correspondence, the study authors do not recommend burning 
during the nesting season when managing properties for wild turkeys. In their 
experience, the effect on vegetation composition is no different than when using 
dormant-season fire. Woody stems continue to resprout. Although they recognize that 
no study has documented a population decrease following early growing-season fire, 
they did document turkey nests consumed while burning in April and May, and they 
note no advantage to burning at this time. 

Instead, they recommend burning during the dormant season to maintain current 
vegetation composition or during the latter portion of the growing season (August - 
October) to possibly better control undesirable woody stems and stimulate increased 
forb coverage. 

Moving fire forward... 

http://www4.ncsu.edu/~moorman/documents/kilburgetalJWM.pdf
http://www4.ncsu.edu/~moorman/documents/kilburgetalJWM.pdf
http://www4.ncsu.edu/~moorman/documents/kilburgetalJWM.pdf
http://www4.ncsu.edu/~moorman/documents/kilburgetalJWM.pdf
http://fwf.ag.utk.edu/personnel/charper/pdfs/Quail_6_ms.pdf
http://fwf.ag.utk.edu/personnel/charper/pdfs/Quail_6_ms.pdf
http://fwf.ag.utk.edu/personnel/charper/pdfs/Quail_6_ms.pdf
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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  the Kentucky Prescribed Fire Council 
Chair, Shelly Morris. 

What are some of the greatest fire research needs for 

Kentucky?  

SM: One need is to gain a better understanding of fire effects during non-
traditional burning seasons.  This coupled with a better idea of fire effects on 
wildlife and impacts of smoke would be highly beneficial. Kentucky, specifical-
ly the eastern portion, experiences summer wildfires (though not frequently) 
in forests. Managers and researchers can likely gain valuable information from 
these events.   

We need to learn more about the impact of mesification in relation to nutri-
ent cycling, fire behavior, and fire effects.  Many oak-hickory dominated forests throughout Kentucky have or are in the process of converting to mostly beech, 
maple, and other non-fire tolerant species.  We know beech and maple litter does not carry fire as well as oak-hickory, but what is the threshold for using me-
chanical treatment versus prescribed fire in order to restore our oak- hickory forests?   

We need true documentation on the economic impacts of prescribed fire on timber production in Kentucky forests.  Some information exists from other 
states, but people are hesitant to accept that this information is credible for Kentucky.       

What is your biggest concern when deciding to use fire to manage oak woodlands and forests?  

SM: A primary concern in Kentucky is the perception of negative impacts of fire on marketable timber. Many still regard fire in forests as purely destructive, 
with no benefit as a management tool.  Also, the impact of smoke is always a concern.  

In your opinion what is the greatest advantage to using prescribed fire when managing oak woodlands and forests?  

SM: Prescribed fire is one of the most efficient management tools that we have.  It is the best way to treat a large acreage with a practice that is beneficial to 
both flora and fauna. 

Shelly Morris, director of The Nature 
Conservancy’s office in Mayfield, Ken-
tucky, holds two biology degrees: a 
bachelor’s from Murray State Universi-
ty and a master’s from the University of 
Louisville. She has completed extensive 
firefighting training and spends consid-
erable time on fire lines pursuing resto-
ration of native grass prairies, glades, 
and barrens. A member of the Ken-
tucky Prescribed Fire Council since its 
beginning in 2009, she is now serving 
her second year as Council Chair. 

Moving fire forward... 
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because forage for livestock was needed. In this time of settlement, historical vegetation 
patterns influenced by fire reflected a different and likely smaller set of reasons to burn 
compared to those before.  

Beginning around the 1930s, great efforts were made to stop burning by state and 
federal agencies. By the 1950s, burning in forests had essentially ceased which some fire 
historians have included in the “The Great Disruption,” a time when fuels burning by 
humans moved from vegetation to fossil fuels. Halting woods burning resulted in many 
biological changes, but also social changes such as loss of knowledge and familiarity with 
managing land with fire. Today, knowledge of fire is not needed by society. Certain goods 
and services provided by fire in the past have been repackaged and are now provided by 
stove tops, heaters, and motors. Many studies have shown how dramatic changes in forests 
are occurring throughout the United States as a consequence of fire suppression. Due to 
the lack of fire, many species and forest types have been diminished or lost. States, like 
Missouri, are more heavily forested than they were 150 or more years ago. Most alarming is 
that oak and hickory forests are declining throughout the eastern U.S. Scientists attribute 
this broad decline to the lack of disturbance, particularly fire. In response, there is 
increased interest in understanding how to return fire to forest management … but there is 
a rub. 

Societal values of today’s forests are not the same as in the past. The set of values that 
Native Americans and European settlers used to manage land with fire are not the same today. Though some values have remained the 
same through time and are enhanced by burning, some values have changed and can be diminished. There lies the rub. Fire disturbance is needed for 
the survival and promotion of a large suite of species, but may not align with all of the values placed on present day forests. The challenge is to re-learn 
fire management and, with guidance from the best science, to determine how fire may fit back into forest management to enhance values produced from 
burning while minimizing negative effects to others.  

Changing values of fire, continued:  

"Burning the Range” by Western artist 
Frederic Remington depicts the use of fire by 
Native Americans. It appeared on the cover 
of the September 1887 issue of Harper's 
Weekly: Journal of Civilization. 
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Researcher Mike Stambaugh  (left) said this oak 

woodland was burned about every two years between 

1895 and 1967, but growth was not slowed in scarred 

trees, despite their wounds.   

New research that investigates how trees recover from fire damage was featured on this tour sponsored by 
the Oak Woodlands and Forests Fire Consortium. Managing woodlands using fire but without damaging 
timber value is important to landowners who want both forest products and diverse species. 
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Did you miss the  

March 28 - April 1, 2016, University of Missouri, Columbia.  

? 

Tyler K. Refsland - Potential for 
prescribed fire to promote 
drought resistance of Quercus 
alba seedlings in a changing 
climate 

Patrick Brose - An Evaluation of 
Hardwood Fuel Models for Plan-
ning Prescribed Fires in Oak 
Shelterwood Stands 

Jan Wiedenbeck - Tree quality 
impacts associated with use of 
the shelterwood-fire technique 
in a central Appalachian forest 

Benjamin O. Knapp - Effects of 
fire frequency on long-term 
stand dynamics of an oak-
hickory forest in southeastern 
Missouri 

Now you can view four FIRE SCIENCE PRESENTATIONS from this conference! 

HEADS UP!  

Moving fire forward... 

OAK WOODLANDS FIELD TOUR 
Central Hardwood Forest Conference 

April 1, 2016 

John Kabrick described the loess and glacial till soils at the 
Rudolf Bennitt Conservation Area north of Columbia, Mo.   

Joe Marschall (far left) measures a fire scar while 
explaining a new method of calculating lost timber 
value caused by such scars.  

https://vimeo.com/161613188
https://vimeo.com/161613188
https://vimeo.com/161613188
https://vimeo.com/161613188
https://vimeo.com/161613188
https://vimeo.com/161610599
https://vimeo.com/161610599
https://vimeo.com/161610599
https://vimeo.com/161610599
https://vimeo.com/161609900
https://vimeo.com/161609900
https://vimeo.com/161609900
https://vimeo.com/161609900
https://vimeo.com/161612264
https://vimeo.com/161612264
https://vimeo.com/161612264
https://vimeo.com/161612264
https://vimeo.com/161612264
https://vimeo.com/channels/1059103


 6 

Ignis      Newsletter of the Oak Woodlands and Forests Fire Consortium 

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 

May 2, 2016: Fire Science in the Ouachitas: The Pine-Bluestem Buffalo Road Tour 
Ouachita National Forest, near Waldron, AR, for more information CLICK HERE 
May 3, 2016:  Glade and Fire Management at City Rock Bluff Field Tour 
Ozark-St. Francis National Forest, near Calico Rock, AR, for more information CLICK HERE 

May 4, 2016:  Prescribed Burning as a Forest Management Method Field Tour 
Batesville, AR, for more information CLICK HERE 

May 4-5, 2016: Arkansas Wildlife Habitat Restoration on Private Lands Conference 
Batesville, AR, for more information CLICK HERE 

May 25-27, 2016: Mid-South Prairie Symposium 
Clarksville, TN, for more information CLICK HERE 

Moving fire forward... 
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Mid-South Prairie Symposium 
May 25-27, 2016 

Austin Peay State University, Clarksville, Tennessee 
 

Discussing the ecology, conservation, restoration, and management of grasslands 
(prairies, barrens, savannas, and open woodlands) of the Mid-South U.S.   

Theme: "If we rebuild it, will they come?"   

Will species of conservation concern return if we restore sites to grassland conditions? 

Day 1 features speakers from the greater east-central U.S. with experience in 
successful projects and proven methods of restoring grasslands. 

Day 2 speakers will focus on the Pennyroyal Plain Ecoregion and directly 
adjacent provinces (Shawnee Hills, Mammoth Cave/Crawford Uplands, 
Elizabethtown Plain, Mitchell Plain, Highland Rim).  

Topics: mapping grassland remnants, government restoration programs, 
management strategies, seedbanks, prescribed fire, restoring degraded remnants, 
herbicides to manage invasive species, prairie wetlands, birds on prairies, native 
pollinators, native grasslands for cattle, restoration along transportation corridors, 
backyard prairies, citizen-scientists, volunteers, and market-driven approaches.  

http://www.oakfirescience.com/calendar/
http://www.oakfirescience.com/events-webinars-source/2016/5/2/fire-science-in-the-ouachitas-the-pine-bluestem-buffalo-road-tour
http://www.oakfirescience.com/events-webinars-source/2016/5/3/glade-and-fire-management-at-city-rock-bluff
http://www.oakfirescience.com/events-webinars-source/2016/1/14/prescribed-burning-as-a-forest-management-method-field-tour
http://www.uaex.edu/environment-nature/wildlife/conferences/
http://www.apsu.edu/herbarium/purpose-symposium
http://www.apsu.edu/herbarium/purpose-symposium

