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Moving fire forward... 

FYI ON FQI 
A contributed article by Allison Vaughn 

Natural Resource Steward, Missouri Department of Natural Resources 
 
In the mid-1970s, botanist and ecologist Dr. Gerould Wilhelm, began to develop a method to qualitatively assess 
natural areas rather than relying on subjective labels such as “high” or “low” quality. Through the years, Wilhelm 
worked with other ecologists to develop the Floristic Quality Assessment (FQA), a method to numerically de-
scribe natural integrity from a botanical perspective (Wilhelm and Swink, 1994; Wilhelm, Taft, Ladd, and Mas-
ters, 1997).  
 
The FQA provides a systematic method of assessing 
and monitoring trends in species richness and integri-
ty. Often the FQA is compared to reference conditions 
based on high quality and desired natural community 
conditions. FQA utilizes the Floristic Quality Index 
(FQI), an index of species richness and quality 
weighted by a Coefficient of Conservatism (C-value). C-
values are rankings (1 to 10) assigned to each native 
vascular plant species. C-values purportedly may reflect 
a plant’s tolerance to human-induced disturbance and 
degree of loyalty to a specific habitat. The higher the C-
value, the more loyal to natural communities and lower 
tolerance to anthropogenic disturbance.  Lower C-
values represent species that might be considered rude-
ral, opportunistic or associated with disturbance. For 
example, Forked Aster (Eurybia furcata), known in Mis-
souri from the moist cliffs of certain Ozark streams, has 
a C-value of 10, while Frost Aster (Symphyotrichum pilosum), common along roadsides and old fields, has a C-value 
of 1. Non-native species are not assigned C-values. 
 
Using the C-value, one can calculate the Mean Coefficient of Conservatism (Mean-C) for a given plot, transect, or 
other designated area. The Mean-C is equal to the sum of all C-values in a plot divided by the number of species.   
For woodlands in Missouri, Mean-C values of 4 or greater generally indicate integrity or may also result from 
having achieved desired conditions for structure, composition, tree density, and prescribed fire.  Areas with a 
Mean-C of 2 or less are often degraded (by activities such as overgrazing, quarrying, or development) and not 
likely to be successfully restored. With the Mean-C and the total number of species known, the formula for the 
Floristic Quality Index is: 

FQI = Mean-C √N 
 
with N representing the total number of species per plot. The same formula is used to calculate the FQI for an 
entire area. Both of these metrics should be considered together, as an area can have a high FQI indicating spe-
cies richness, but a low Mean-C. Together, the use of Mean-C and FQI allows making area assessments, tracking 
changes through time, and enabling adaptive management.  

...Cont’d on Page 4 

Woodlands at Ha Ha Tonka SP, in 2012 the Mean C of 4.5 with 
12-17 species per .25 m2 plots.  Click picture to view larger image. 

Photo: Allison Vaughn 

www.oakfirescience.om
http://www.facebook.com/pages/Oak-Woodlands-and-Forests-Fire-Consortium/302945966434157
https://twitter.com/#!/oakfirescience
http://vimeo.com/oakfirescience
mailto:marschallj@missouri.edu
mailto:stambaughm@missouri.edu
http://www.flickr.com/photos/oakfirescience/11967855145/
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Moving fire forward... 
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RESEARCH HIGHLIGHT: 
 

Forage Availability for White-Tailed Deer Following Silvicultural Treatments in Hardwood Forests 
Marcus A. Lashley, Craig A. Harper, Gary E. Bates, and Patrick D. Keyser. The Journal of Wildlife Management, 75(6):1467-1476; 2011  

 

Forest understory composition and structure greatly affect habitat quality for white-
tailed deer (Odocoileus virginianus, hereafter: deer).  The closed-canopy conditions of 
many eastern United States oak forests, along with chronic over-browsing by deer, 
frequently lead to reduced nutrition availability.  Forest understories often do not 
rebound following deer density reduction without increased sunlight entering through 
the canopy to stimulate groundcover vegetation.  Historic open forest conditions have 
been attributed to frequent low-intensity burning.  In modern management, forest 
canopy closure can be reduced through silviculture treatments (e.g., shelterwood, 
retention cuts, and prescribed fire).  Understory broadcast herbicide treatments are 
commonly used in pine systems, both with and without prescribed fire to reduce com-
petition from hardwood species and increase herbaceous groundcover.  The objectives 
of this study were to describe how prescribed fire and herbicide treatments affect for-
age availability for white-tailed deer following forest canopy disturbance in upland 
hardwoods.   
 
This study took place at Chuck Swan State Forest and Wildlife Management Area 
(CSF) in northeastern Tennessee.  Four upland hardwood stands were each divided 
into 12 two acre treatment units.  A variety of oak and hickory species, as well as sugar 
maples, yellow-poplar, and American beech comprised the overstory.  Sassafras, dog-
wood, pawpaw, and sourwood were common midstory trees; and greenbrier, lilies, 
poison ivy, Virginia creeper, wild grape, blackberry, blueberry, panic-grasses, and vio-
lets commonly populated the understory (scientific names omitted for brevity, see the 
full publication for these and more details).  Pre-treatment basal area ranged from 87 
to 105 ft2/acre.  CSF deer densities were not considered excessive, reported as 25 –30 
per square mile, with an average annual deer harvest of 8 – 10 per square mile.   
 
The authors measured forage availability and calculated nutritional carrying capacity 
(NCC) following different silvicultural treatments.  Experiment treatments included: 
shelterwood (S), shelterwood with fire (SF), retention cut with fire (RF), retention cut 
with herbicide application (RH), retention cut with herbicide and fire (RHF), fire only 
(F), and control (C).  Shelterwood refers to the silvicultural method which involves 
multiple partial commercial harvests, leaving trees in the overstory (residuals) to pro-
vide shelter for developing regeneration.  Shelterwood treatments reduced basal area 
to approximately 56 ft2/acre, occurred in June/July, and were burned 4 years later.  
Trees retained in the overstory were not selected based on wildlife value.  Retention 
cutting refers to non-commercial thinning of undesirable species.  Soft and hard mast 
species (red/white oaks, blackgum, black cherry, American beech) were retained for 
wildlife value, and basal area was also reduced to 56 ft2/acre.  Trees frequently re-
moved included red/sugar maple, sourwood, and yellow poplar.  Retention cutting occurred in February and were burned three times over the following 6 
years.  Two retention cut units per stand were treated with a broadcast herbicide (triclopyr) 5 years post cut, one of which was burned one year after herbicide 
treatment, resulting in one RF and RHF treatment units.  All fire treatments were low-intensity (6 – 18 inch flame lengths) and occurred during the early 
growing season (April).   
 
Forage availability was measured and NCC estimates were calculated (deer-days per hectare) during two sampling periods, July – September 2007 and 2008 (6 
and 7 years after cutting). NCC estimates following silviculture treatments were compared to those of warm-season forage food plots to evaluate their suitabil-
ity in managed forests. All costs incurred by treatments (labor for different treatments, herbicide, seed, etc.) were tracked for comparison (cost per kilogram of 
forage production).   
 

Management  Implications 
 Reducing forest canopy closure and prescribed fire leads to increased 

available deer forage and higher nutritional carrying capacity 

 If merchantable timber is present, and timber harvest is consistent 

with landowner goals, a shelterwood harvest followed with prescribed 

fire is an effective and economically sound plan to increase available 

forage for white-tailed deer 

 A fire return interval of 3 – 5 years will maintain forage availability, 

soft/hard mast production, and fawning cover 

 If both the deer population and forest are managed, food plots are 

not necessary for appropriate forage availability 
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Retention cutting followed with repeated prescribed fire every 2 – 4 years 

increased forage availability for white-tailed deer, rivaling that available in 

soybean food plots.   Click picture to view larger image. 

...Cont’d on Page 4 

Photo: Craig Harper 

http://onlinelibrary.wiley.com/doi/10.1002/jwmg.176/full
http://www.flickr.com/photos/oakfirescience/12204042963/
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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 Dr. Charles Ruffner at Southern Illinois University. 
 
What are some of the greatest fire research needs for Illi-

nois? CR: I think understanding the intermix of topographic and vegetative pat-
terns of the Midwest is dependent on the academic and land management commu-
nities of the area pooling resources to gain knowledge through various research 
activities. Commonly these include fire scar analysis to define past disturbance chro-
nologies and fire return information, or prescribed fire applications to test fuel treat-
ment and develop stem mortality models, or stand structure manipulations to un-
derstand stand density relationships across disturbance regimes and vegetation types. 
Currently, I see many land managers interested in maintaining and enhancing oak 
forest and woodland communities for various outcomes in an ever changing envi-
ronment increasingly occupied by humans.  Most groups want to implement a fire 
management plan that incorporates prescribed fire with some mechanical stand density treatments to foster oak dominance and early successional habitats.  
However, we need more fire history reconstructions to get a more representative idea of fire regimes across the state because it is difficult applying a pre-
scribed fire return interval for one specific site based on inferences from perhaps four to five sites spread across the state.  

What is your biggest concern when deciding to use fire to manage oak woodlands and forests? CR: My biggest con-
cern when managing stands with fire is that the ensuing fire intensity and severity will kill too many overstory trees. Many foresters and landowners have 
expressed their concern for potentially harming butt logs and I am always cognizant of putting too much fire on the ground and causing severe mortality. 
However,  I am bolstered by wildlife biologists like Dan Drees who say we need to create more cavity trees for nesting habitat!  

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

forests? CR: I am always pleased when treating large units with fire and then walking thru them afterwards to observe fire effects such as coverage and 
vegetation mosaic.  Fire as a management tool allows such widespread coverage across landscapes but I also recognize that the burn matrix changes across the 
landscape and I really appreciate seeing the tangible effects of those changing patterns. In addition, seeing how so many oak sites seem to respond so well to 
our prescribed fire treatments with the reduction of midstory stems and increased diversity of the ground layer. When so many of us have posited their de-
mise, most typical oak sites seem well suited to respond to these treatments. 
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Student Associations for Fire Ecology (S.A.F.E.) 
Contributed by Daniel Godwin, graduate student in the Department of Biological Sciences at the University of Missouri  

2013 Association of Fire Ecology’s Edward Komarek Graduate Student Excellence Award recipient  

 
College chapters of the Student Association for Fire Ecology (SAFE) are becoming increasingly common 

across the country. These groups provide a means for students to talk about fire, meet and learn from 

fire ecologists and managers, and access training and on-the-line fire opportunities. Led by students and 

advised by faculty, these groups organize to provide valuable opportunities for students. As an example, 

the University of Missouri – Columbia SAFE chapter has been steadily finding training opportunities 

for students through partnerships with local and state agencies, increasing the pool of students with 

Basic Wildland Firefighter qualifications every semester. This training has not only helped place stu-

dents in seasonal fire positions, but also has fed back into supporting local agencies: an increasing num-

ber of students have served on prescribed fires as qualified crew members. With waning agency budgets 

and increasing back-logged acres, these student fire practitioners can thus provide valuable assistance to 

land managers. Researchers can also benefit from the enthusiasm of SAFE members by involving them 

in field or laboratory activities. In the future, these collaborations may become increasingly important 

for all parties, hopefully resulting in ongoing mutual benefit. 

Check out these College chapters in the Oak Woodlands region:  Central Texas SAFE, University of 

Missouri – Columbia SAFE, and SIU Firedawgs 

Moving fire forward... 

Dr. Charles Ruffner,  
Professor of Forestry,  

Southern Illinois University, 

Carbondale, IL says: 
Southern Illinois is a unique landscape 
where several physiographic regions 
come together to provide the backdrop 
for the diverse topographic and species relationships we see in con-
nection with the varied disturbance regimes from weather, fire, ice 
storms, and human influences over the last several centuries.  
Throughout my career I have been continually interested in fire 
ecology since studying the effects of wildfire in northcentral PA for 
my Master’s thesis or applying prescribed fire to oak, pine, and 
grassland units for many landowners and agencies since coming to 
southern Illinois.    

Photo: Daniel Godwin 

SAFE members assisting USFWS with an oak wood-

land restoration burn near Jefferson City, Missouri.  

Click picture for larger image. 

https://www.facebook.com/centexsafe
https://www.facebook.com/pages/Mizzou-Student-Association-for-Fire-Ecology/270169013050205
https://www.facebook.com/pages/Mizzou-Student-Association-for-Fire-Ecology/270169013050205
http://coas.siu.edu/services/clubs-organizations/general-interest/fire-dawgs.html
http://www.flickr.com/photos/oakfirescience/12227164055/
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An example of using FQA to monitor prescribed fire in Missouri  

 

The woodland prescribed fire program in Missouri State Parks began in 1983 on a 40 acre tract of dry chert woodlands at Ha Ha Tonka State Park, located 

in the Ozark Highlands. Following the initial years of prescribed fire, MoDNR established a vegetation monitoring protocol to track species accrual, species 

richness, and vegetative cover values as a way to monitor fire effects. Vegetation sampling used randomly spaced .25 m2 quadrats along 50 m linear transects 

located throughout the unit. After the formulation of the FQA by Wilhelm and Swink (1994), MoDNR contractor Rex Hill developed the Floristic Assess-

ment Database System, an Access-based computer program that allows the practitioner to enter vegetation data and cover values to determine the Floristic 

Quality Index, Species Richness, and Mean Coefficient of Conservatism. All vegetation data collected on linear transects prior to the development of this 

computer program were entered and analyzed so that MoDNR could compare the response from early years of prescribed fire treatment to successive years. 

To date, the vegetation monitoring program at Ha Ha Tonka SP  has expanded to include all management units which encompass roughly 80% of park 

property, and sampling continues on the original transects in the 40 acre Demonstration Unit following every prescribed or wildfire event.  

As a testament to the resiliency of the landscape at Ha Ha Tonka SP to modern disturbance factors, following initial fire events, the Mean-C averaged 3.5 to 

3.6 with a strong forb component. In the early stages of restoration, following a fire-free interval of approximately 20 years prior to park ownership, species 

cover values were low with bare soil and exposed chert rubble highly visible in quadrats. Cover values and species richness has increased dramatically since 

the first fires. In 1992, nine years after the fire program began, the FQI averaged 29.2 - 32.1 with 10 to 16 species per quadrat and the Mean-C elevated to 

4.0. Woodland forbs, especially legumes and other deep rooted perennials, comprised 78% of the total cover value, with warm-season and annual grasses 

constituting the remaining 22%. Even before the fire program began, Ha Ha Tonka SP has always been surprisingly free of exotic and ruderal species. Prior 

land use throughout the Niangua Basin involved frequent wildfires, and, unlike in other parts of the Ozarks, the destructive process of grazing by domestic 

livestock was not as severe in the vicinity of the park.     

 

The fire program on the 40 acre Demonstration Unit expanded to include an additional 972 acres in 1987. Since 1983, the Turkey Pen Hollow Burn Unit 

(now 1,082 acres) has burned fourteen times with an average 3 to 4 year fire return interval. In subsequent sampling of the original woodland transects at 

the park, cover values have increased with little bare soil evident during June sampling events. In June 2012, following a November 2011 fire event, the 

Mean-C averaged 4.3 across all transects, with the FQI increasing to 35.2. From a floristic quality standpoint, the prescribed fire program at the park is bene-

ficial to biodiversity and the FQA has been a critical component to documenting this success.  

 

Works cited:  

Gerould Wilhelm and Floyd Swink. Plants of the Chicago Region, 4th edition. 1994 

 John Taft, Gerould Wilhelm, Douglas Ladd, and Linda Masters. Floristic Quality Assessment for Vegetation in Illinois. Erigenia, No. 15, 1997. 

Moving fire forward... 

FYI on FQI continued: 
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Canopy treatments with prescribed fire (RF and SF treatments) increased forage availability significantly (>3 X) over the control units; all treatments increased 

NCC compared to the control units seven years post-harvest. Understory broadcast herbicide treatment in retention cut units did not affect species composi-

tion or NCC, either 1 or 2 years post-treatment. Although herbicide treatment killed woody stems in the understory, seedlings from surrounding trees colo-

nized quickly and replaced those that were killed within 1 – 2 years. Shelterwood treatments provided monetary income, and RH and RHF were the least 

economical of all treatments.  RF was similar in cost (per kilogram of forage) to warm-season forage plantings.   Repeated burning can increase NCC, though 

it is important to note that this study conducted repeated prescribed fires with a relatively short return interval (2 – 4 years).  Other studies have shown that 

one fire has short-lived effects (see Wood 1988 and Shaw et al. 2010 for more information about this).  Repeated burning without reducing canopy closure 

did increase forage availability over control, but did not reduce woody composition, nor did it increase herbaceous composition.  Food plots produced more 

available forage than all treatments, except for retention cut with fire (RF) 2 years post-treatment.  The authors suggest forage food plots should be considered 

a tool to buffer deer browsing pressure while population reduction is implemented, not as a means to maintain artificially high deer populations. 

Forage availability continued: 

http://www.jstor.org/discover/10.2307/3782187?uid=3739744&uid=2&uid=4&uid=3739256&sid=21103363490127
http://www.fwspubs.org/doi/abs/10.3996/102009-JFWM-016
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View and download fire photos from our region, then 

send us your photo contributions!   

View our Flickr photo gallery  

Nominate a fire science DEMO 

SITE from your region!   

We are developing a network of fire science demonstration 

sites across our region.  Our objective is to highlight fire 

management activities that offer learning opportunities.  

These sites also offer great locations for future fire science 

field tours. 

We’ve just begun setting listing demonstration sites on the 

Conservation Registry. Check out our first project:   

Western Star Flatwoods Natural Area, Phelps Co. Missouri 

to see an example and learn about this fire management success story.   

Midwest Wildfire Training Academy  

is coming up! 
June 4-8, 2014, Jefferson City , MO 

Click HERE for details 

http://www.flickr.com/photos/oakfirescience/
http://www.conservationregistry.org/projects/217747
http://www.conservationregistry.org/projects/217747
http://mufrti.org/conf/index.shtml
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See our calendar at oakfirescience.com for a full schedule of upcoming events 

February 20, 2014:  Fire Management, Japanese Stiltgrass, and Ecosystem Services workshop 

Harrisburg, Illinois, details at: http://oakfirescience.squarespace.com/stiltgrass/ 
 
March 10-12, 2014:  19th Central Hardwoods Forest Conference 
Carbondale, Illinois, details at: http://centralhardwood.org/ 
 
June 2, 2014:  Fire Management Field Tour at Land Between the Lakes 
Murray, KY, details at:  http://oakfirescience.squarespace.com/lbl_fieldtour/ 
 
June 3, 2014:  Fire Management Field Tour at Stones River National Battlefield 
Murfreesboro, TN, details at:  http://oakfirescience.squarespace.com/stones_river/ 
 
June 4, 2014:  Fire Management Field Tour at Bridgestone/Firestone WMA 
Crossville, TN, details at:  http://oakfirescience.squarespace.com/bridgestone_firestone_fieldtou/ 
 
June 4-5, 2014:  Prescribed Fire in the Mid-South Conference 
Crossville, TN, details at:  http://oakfirescience.squarespace.com/mid-south-prescribed-fire-conf/ 
 
June 4-8, 2014:  Midwest Wildfire Training Academy 
Jefferson City, MO, details at:  http://www.mufrti.org/ 
 
Oct. 7-9, 2014:  Wildland Fire Canada Conference 
Hallifax, Nova Scotia, details:  http://www.ualberta.ca/~wildfire/Wildland_Fire_Canada/2014.html 
 

  UPCOMING EVENTS 
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Prescribed Fire in the Mid-South  
Fire Tour and Conference 

Fire Management Tour 

 June 2, 2014:  Land Between the Lakes, near Murray, KY 
 June 3, 2014:  Stones River National Battlefield, in Murfreesboro, TN 
 June 4, 2014:  Bridgestone/Firestone WMA, near Crossville, TN 

Fire Science Conference  
 June 4-5, 2014:  Cumberland County Community Complex, Crossville, TN 

Dr. Stephen Pyne, Arizona State University   Jennifer Miller, Kentucky Div. for Air Quality 

Dr. Patrick Brose, USFS Northern Research Station  John Gruchy, Mississippi  Dept. of Wildlife, Fisheries, and Parks  

Dr. Craig Harper, University of Tennessee   Dr. Morgan Varner, Mississippi State University 

Clarence Coffey,  TWRA (retired) and Shortleaf Pine Initiative  

Registration 

open!   

Click HERE!!! 

Moving fire forward... 

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

http://www.oakfirescience.com/calendar/
http://oakfirescience.squarespace.com/stiltgrass/
http://centralhardwood.org/
http://oakfirescience.squarespace.com/lbl_fieldtour/
http://oakfirescience.squarespace.com/stones_river/
http://oakfirescience.squarespace.com/bridgestone_firestone_fieldtou/
http://oakfirescience.squarespace.com/mid-south-prescribed-fire-conf/
http://www.mufrti.org/
http://www.ualberta.ca/~wildfire/Wildland_Fire_Canada/2014.html
http://oakfirescience.squarespace.com/mid-south-prescribed-fire-conf/

