
Florida’s Forest Stewardship Program &  
Six Rivers Cooperative Invasive Species Management Area 

Present a: 
Cogongrass Identification and Control Workshop 

 
 

September 24, 2015;    9:00 am – 2:30 pm CT  
UF/IFAS Walton County Extension Office  
732 North 9th Street, DeFuniak Springs, FL 32433 (directions on back) 
 
Cogongrass is considered a weedy pest in 73 countries. In the U.S., cogongrass is 
found primarily in the Southeast, where it has become a serious problem. It is 
currently spreading in nearly every county in Florida. When cogongrass invades it 
spreads rapidly, displacing desirable plant species and wildlife habitat and 
disrupting forest and farm management. Cogongrass requires continuous, 
intensive management to achieve control. Today we will learn how to quickly 
identify this weed, the latest information on controlling it, regional partnerships 
and available assistance in managing this and other invasive exotic species 
problems.  

 

  
Tentative Agenda:    
  9:00 am  Sign-in, meet & greet     
  9:15   Welcome & introduction, Mike Goodchild, UF/IFAS Walton County Extension and Chris 

Demers, UF/IFAS School of Forest Resources and Conservation 
  9:25  Identification and Impact of Cogongrass, Sheila Dunning, UF/IFAS Okaloosa County Extension 
10:15 Recognition of Native Grass Look-alikes, Sheila Dunning 
11:05 Break  
11:20 Using Herbicides to Control Cogongrass, Anna Osiecka, UF/IFAS North Florida Research and 

Education Center 
12:10 pm Lunch 
  1:00 Revegetation of Cogongrass Infested Habitats with Native Grass Species Following 

Imazapyr Application, Oghenekome “Kome” Onokpise, Florida A&M University 
  1:50 Partnerships, Mapping Invasive Species, and Assistance Opportunities, Rose Godfrey, 

UF/IFAS School of Forest Resources and Conservation and Sheila Dunning 
  2:30  Evaluation, Continuing Education Credits, adjourn 
 
FDACS PESTICIDE CEUs:  PLEASE FILL OUT THE TOP OF YOUR CEU CERTIFICATE PAGE THIS MORNING.  
SAF CFEs:  FILL OUT THE CFE SIGN-IN PAGE AT THE REGISTRATION TABLE.  
 
 
  
 
 

 
 

Funding for Florida’s Forest Stewardship Program is provided by the USDA Forest Service through the Florida Department of Agriculture 
and Consumer Services Florida Forest Service and the Florida Sustainable Forestry Initiative Implementation Committee. 
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Workshop Resource Contacts 
 

Rick Bray 
Walton County Forester 
Florida Forest Service 
3933 US Hwy 90 East 
DeFuniak Springs, FL 32433 
(850) 892-8010 
Rick.Bray@freshfromflorida.com 
 
 

Mike Goodchild 
Director 
UF/IFAS Walton County 
Cooperative Extension Service 
732 N 9th St, Suite B  
DeFuniak Springs, FL 32433 
(850) 892-8172 
mjgo@ufl.edu 
 

Patrick Minogue 
Associate Professor  
North Florida Research & Education 
Center 
155 Research Road 
Quincy, FL 32351 
(850) 875-7142  
pminogue@ufl.edu 
 

Chris Demers 
Forest Stewardship Coordinator 
UF/IFAS School of Forest  
Resources & Conservation 
PO Box 110410 
Gainesville, FL 32611 
(352) 846-2375 
cdemers@ufl.edu 
 

Jason Hayford 
District Conservationist  
USDA Natural Resource 
Conservation Service 
239 John Baldwin Rd  
DeFuniak Springs, FL 32433 
(850) 892-3712 x 3 
Jason.Hayford@fl.usda.gov 
 

Oghenekome “Kome” Onokpise 
Professor and Associate Dean 
Florida A&M University 
1740 S Martin Luther King Jr. Blvd 
Tallahassee, FL 32307 
(850) 561-2217 
oghenekome.onokpise@famu.edu 
 
 

Sheila Dunning 
Extension Agent II 
UF/IFAS Okaloosa County CES 
5479 Old Bethel Road 
Crestview, FL 32536 
(850) 689-5850 
sdunning@ufl.edu 
 

Jeremy Martin 
Landowner Assistance Biologist 
Florida Fish & Wildlife 
Conservation Commission 
239 John Baldwin Rd, Ste B 
DeFuniak Springs, FL 32433 
(850) 892-3712 x 114 
jeremy.martin@myfwc.com 
 

Maria Wilson 
Okaloosa County Forester 
Florida Forest Service 
7050 N Hwy 189 
Baker, FL 32531 
(850) 689-7838 
Maria.Wilson@freshfromflorida.com 
 

 
Questions about this or other Forest Stewardship Program activities can be directed to  

Chris Demers at (352) 846-2375 or by email at cdemers@ufl.edu.   
For more information and events see the UF Forest Stewardship Web site at: 

 
http://www.sfrc.ufl.edu/forest_stewardship 

 
 



Got lnvasives? 
 

Invasive exotic plant problem? Use the Florida 
lnvasives.org website to find financial and or 
technical assistance to manage or prevent an 
infestation. 

 
 

Floridalnvasives.org is an online resource of management assistance programs to 
help in your fight against problematic plant species. This resource takes the 
guesswork out of finding the agencies or organizations offering assistance and will 
direct you to available programs. It will also provide the requirements for each 
program, to help you decide if they are a good match for your needs. 

 
Why was Floridalnvasives.org developed? 
Public and private land managers have identified the high ecological and economic 
cost of invasive species as a statewide problem in Florida. The Florida Invasive 
Species Partnership (FISP) is a collaboration of federal, state and local agencies 
along with nongovernment organizations in Florida, formed to link efforts at preventing 
and controlling infestations of invasive exotic plants across agency and property 
boundaries. FISP has developed an on-line tool of available financial and technical 
assistance sources to make it easier for landowners and land managers to find 
them. 

 
How does Floridalnvasives.org help you? 
Each year, multiple agencies and organizations provide cost-share programs, grants 
and/or technical assistance to help landowners  and land managers with various 
agriculture or natural resource management practices. Invasive exotic species 
management is an important practice covered within many of these programs. 

 
FISP has created a searchable database, accessible at Floridalnvasives. 
org, that allows you to determine which agency or organization(s)  might have an 
assistance program for your needs. Simply provide your county, target species 
and other pertinent information into the online tool, and you will retrieve a current 
list of available programs along with the most up-to-date contact information. 
Floridainvasives.org will help provide focus to your search so that you can get the 
right person at the right program. 

 
Floridalnvasives.org builds community awareness, leverages limited resources 
through cooperation and may reduce individual land management costs. This 
resource will be regularly updated with the most current program information to 
provide you the most up-to-date opportunities. Log on at http://Floridalnvasives.org 
to find assistance with your invasive species problem. 

 
Conclusion 
The Florida Invasive Species Partnership has created Floridalnvasives. 
org to help connect Florida's landowners and land managers with available 
technical and/or financial assistance programs to prevent or control invasive 
exotic species problems. These programs have been collected, evaluated 
and categorized in a single resource, making it easier to find the financial 
and/or technical assistance available to Florida landowners. 

 
Go to Floridalnvasives.org to find out more. 

 
 
 
 
  

http://floridainvasives.org/


Florida’s Forest Stewardship Program 
 
Forest Stewardship is active management of forests and related 
resources to keep these lands in a productive and healthy condition for 
present and future generations, and to increase the economic, 
environmental and social benefits of these lands. Forest Stewards are 
landowners who manage their forestlands on a long-term basis by 
following a multiple resource management plan.  

The Forest Stewardship Program addresses the improvement and 
maintenance of timber, wildlife, soil and water, recreation, aesthetics, as well as 
forage resources.  

Eligibility  
 
Private forest landowners with at least 20 acres of forest land and have a desire to 
manage their ownerships according to Stewardship principles can participate in the 
Forest Stewardship Program.  Also, adjacent landowners, with similar management 
objectives, may combine their holdings to meet this acreage limitation. 
 
Benefits to Landowners  
 
• A customized management plan that is based on the landowner's objectives. 

The plan will include forest stand characteristics, property maps, management 
recommendations, and a five-year time line for future planning.  This plan also 
serves as documentation of active management on the property that may help 
reduce tax liability.  

• An opportunity for future public recognition as a certified "Forest Steward".  
• Educational workshops, tours and a quarterly Stewardship newsletter developed 

and distributed by the University of Florida, IFAS Cooperative Extension Service.  
 
Getting into the Program  
 
Contact your local Florida Forest Service County Forester and tell them that you would 
like to have a Forest Stewardship Plan prepared for your property.   More information 
and application here: 
 
http://www.freshfromflorida.com/Divisions-Offices/Florida-Forest-Service/For-
Landowners/Programs/Forest-Stewardship-Program 

http://www.fl-dof.com/field_operations/county_foresters/index.html


Tree Farm Program 
 
The American Tree Farm System® is a program of the 
American Forest Foundation and was founded in 1941 to 
promote the sustainable management of forests through 
education and outreach to family forest landowners.  Nearly 26 
million acres of privately owned forestland and 80,000 family 
forest landowners in 46 states are enrolled in this program and 
committed to excellence in forest stewardship.  About half of all 
Tree Farms are located in the South. 
 

Eligibility  
 
Private forest landowners with at least 10 acres of forest land and have a desire to 
manage their ownerships according to sustainable forestry guidelines can participate 
in Tree Farm.   
 
Benefits to Landowners  
 
Tree Farmers are good stewards of their forestland committed to protecting 
watersheds and wildlife habitat and conserving soil.  They manage their forestland 
for various reasons, including timber production, wildlife, recreation, aesthetics, 
and education/outreach.  Tree Farmers receive many benefits: 
 

- Representation on local, state, and federal issues affecting forestland owners. 
- Exposure to a network of forestry professionals and landowners committed to            

sustainable forestry. 
- Access to seminars, field days, and workshops to help manage their Tree Farm 

even better. 
- Certification that meets international standards of sustainable forest management. 
- Participation in local, state, regional, and national Outstanding Tree Farmer of the 

Year awards and recognition. 
 
Getting into the Program  
 
Contact your local Florida Forest Service County Forester and tell them that you 
would like to join the Tree Farm program.   More information here: 
 
http://floridaforest.org/programs/florida-tree-farm/ 

http://www.fl-dof.com/field_operations/county_foresters/index.html


Cogongrass
Imperata cylindrica (L.) Beauv. 

Poaceae

Biology
Native to southeast Asia 
nfests nearly 500 million acres 

worldwide, on every continent, except 
Antarctica
Tropical and subtropical areas, limited 
spread to northern temperate regions
Accidental (1911 – Mobile, AL) and 
ntentional (1921 – Mississippi, 1930 -
Fl id ) i t d ti

Background
conomic Uses
Cultivated as a 
forage in central 
and north Florida
Poor nutritional 
quality

Distribution
ound throughout much of Florida
ommonly found in disturbed areas, 
pland forests, rights-of-way, pine 
antations, mining sites and abandoned 
reas
ighly adapted to poor soils, drought, 
yrogenic ecosystems

Cogongrass Distribution in Florida Impacts
ategory 1 invasive species (FLEPPC)
Very aggressive spread into undisturbed sites
trong competitor, forms large monotypic 
ands, alters ecosystems due to fire 
daptation (frequency and intensity)
ecoming a major problem in rangeland
llelopathy, deterring growth of 
eighboring plants



Identification

Mature Plant
Perennial grass, 2 
o 6 feet tall

Extensive rhizome 
system
Successful in low 
ight environments
Forms large 
monocultures

Leaves
Leaf blades - 2 to 6 
eet long, ½ to ¾ inch 

wide
Leaves originate from 
ground level, rhizome
Prominent, off-center
midrib
Finely serrated 
margins, accumulates 
ili

Rhizomes
Extensive,
ough

White with 
scale leaves
Apical
dominance,
only the tip 
grows, lateral 
shoots are 
dormant

Panicle
Flowers in spring or in 
response to stress 
drought, fire
Long, fluffy-white 
seedheads
Seeds extremely 
small, plume of long 
hairs – wind dispersed

Management
Preventative

Cultural
Mechanical
Biological
Chemical



Preventative
. Remove existing plants, including 

rhizomes before seeds are produced
. Prevent movement of plant material, 

such as rhizome contaminated fill dirt, 
into areas not infested with 
cogongrass

Cultural
. Programs to educate farmers,  

ranchers and the general public about 
the problems associated with 
cogongrass and proper identification

Biological
. Limited success with natural pests 
. Isolated pathogens, but no effective 

control

Mechanical
Small infestations can be removed with 
repeated, aggressive tillage

Limited to open (non-forested) sites
Deep plow or disk, several times during season 
Desiccates rhizomes & exhaust food reserves
Cut to a depth of at least 6 inches

Burning effective in removing above ground 
biomass, may enhance chemical control 
measures – but will not provide control!!

Chemical
Broadcast applications for large areas

Glyphosate at 2 to 4 lbs-ai/A
Imazapyr at 0.5 to 1.0 lbs-ai/A

Spot treatment for smaller areas
Glyphosate – 2 to 3% solution
Imazapyr – 0.5 to 1% solution

Use surfactant at 0.25%
Adhere to planting restrictions for 

ntegrated
. For best results combine:

Burning
Tillage (mechanical disturbance)
Chemical applications

. Burn or mow before herbicide 
application

Remove excess thatch and older 
leaves
Initiates regrowth from rhizomes, 
reduces rhizome biomass



Useful Links
Floridata Homepage: 
http://www.floridata.com/main_fr.cfm?state
=Welcome&viewsrc=welcome.htm
University of Florida Center for Aquatic 
and Invasive Plants: 
http://aquat1.ifas.ufl.edu/welcome.html
University of Florida’s Cooperative 
Extension Electronic Data Information 
Source: http://edis.ifas.ufl.edu/index.html

Useful Links
Pacific Island Ecosystems at Risk (PIER). 
Plant Threats to Pacific Ecosystems: 
http://www.hear.org/pier/threats.htm

Literature Cited
Langeland, K.A. and K. Craddock Burks. 
1998. Identification and Biology of Non-
Native Plants in Florida's Natural Areas. 
IFAS Publication SP 257. University of 
Florida, Gainesville. 165 pp



 
Pat Minogue, Jim Miller, Erwin Chambliss, Dwight Lauer 

  
 
 

Two Alabama Coastal Plain Studies 
22 Herbicide treatments compared to non-treated 
3 Factorial arrangements in a RCB split plot design 
with 3 replications, re-treatment tested in split plots 
September v.s. October Application Timing 
Glyphosate rates: 1.5, 3, 6, 12 lb ae/acre in 10 GPA 

       1.5, 3, 6, 12 qts Accord/acre (4 lb ai/gal prod.) 
Imazapyr rates:  0.25, 0.5., 1.0, 2.o lb ae/acre in             
25 GPA 
   8, 16, 32, 64 oz Arsenal AC/acre (4 lb ae/gal prod.) 

3 lb glyphosate + 0.5 lb imazapyr in 10, 25, 40 GPA 
 

 

Two of the 
Three Blocks 
of New 
Infestations 

Initial Treatment of New Infestation 
  Plots were 20 x 40 feet, split lengthwise for re-treatment 

 Lakeland loamy fine sand, Chop & burn site prep, 1 or 2 year old planted loblolly 

Initial Treatment of Old Infestation Plot 

Faceville fine sandy loam, burned every 2 years 

Percent control of cogongrass 2 years 
after treatment or retreatment 
Application  Frequency 

Frequency Glyphosate Imazapyr Gly + Ima 
Single 29 b 30 b 48 b 

Retreatment 62 a 67 a 80 a 

New Infestation 

Old Infestation 
Frequency Glyphosate Imazapyr Gly + Ima 
Single 33 b 61 b 55 b 

Retreatment 60 a 77 a 70 a 



Percent control of cogongrass 2 years 
after retreatment- Application Timing 

Appl. Timing Glyphosate Imazapyr Gly + Ima Average 

September 56 a 50 a 75 a 59 a 
October 36 b 47 a 55 b 45 b 

New Infestation 

Appl. Timing Glyphosate Imazapyr Gly + Ima Average 

September 50 a 74 a 67 a 64 a 
October 43 a 64 b 58 a 55 b 

Old Infestation 

Glyphosate Rate Response  

Old infestation

Glyphosate Rate (kg ae/ha)
0.00 3.36 6.72 10.08 13.44 16.80

0

20

40

60

80

100

control(%)=100 x sin2(0.694+0.031 rate)

control(%)=100 x sin2(0.307+0.049 rate)

New infestation

Glyphosate Rate (kg ae/ha)
0.00 3.36 6.72 10.08 13.44 16.80

C
on

tr
ol

 (%
)

0

20

40

60

80

100

One application
Retreat after 1 year

control(%)=100 x sin2(0.683+0.035 rate)

control(%)=100 x sin2(0.348+0.035 rate)

Comparing 1.5, 3, 6, 12 qts/acre of 4.0 lb ai/gal glyphosate 

Imazapyr Rate Response  
Old infestation

Imazapyr Rate (kg ae/ha)
0.00 0.55 1.10 1.65 2.20

0

20

40

60

80

100New infestation

Imazapyr Rate (kg ae/ha)
0.00 0.55 1.10 1.65 2.20

C
on

tr
ol

 (%
)

0

20

40

60

80

100

One application
Retreat after 1 year

control(%)=100 x sin2(0.718+0.231 rate)

control(%)=100 x sin2(0.339+0.231 rate)

control(%)=100 x sin2(0.980+0.090 rate)

control(%)=100 x sin2(0.562+0.320 rate)

Comparing 8, 16, 32, 64 oz Arsenal AC/acre (4 lb ae/gal) 

Comparison of glyphosate and 
imazapyr for cogongrass control 

Herbicide 1 X All Rates 1 X All Rates 

New Infestation Old  Infestation 

- - - - - - - - - - - -  (Percent Control)  - - - - - - - - - - -  

Glyphosate  
3 lb ae/Ac 

41 b 45 a 35 b 47 b 

Imazapyr 
0.5 lb ae/Ac 

39 b 48 a 66 a 69 a 

Gly + Ima 
3 + 0.5 lb ae/A 

65 a -- 63 a -- 

Old infestation

Application Volume (l/ha)
0 50 100 150 200 250 300 350 400

0

20

40

60

80

100
New infestation

Application Volume (l/ha)
0 50 100 150 200 250 300 350 400

C
on

tr
ol

 (%
)

0

20

40

60

80

100

One application
Retreat after 1 year

100100

3 lb ae Glyphosate + 0.5 lb ae Imazapyr- 
10, 25, 40 GPA Application Volumes 

Summary 
•Herbicide efficacy increased 
linearly with increasing glyphosate 
or imazapyr rates (using greater 
than labeled rates) but eradication 
was not achieved. 
•On average, application in 
September  provide better control 
than in October. 
•Repeated September applications 
of 2 lb ae/A imazapyr gave the best 
control (88-90%).   
•Control with the combination of 3 
lb glyphosate and 0.5 lb imazapyr 
did not differ between 10, 25 and 
40 GPA application volumes. 
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Rose Godfrey
Florida Invasive Species Partnership

UF‐IFAS School of  Forest Resource Conservation

The Power of Partnerships
Invasive Species Know No Boundaries,

Do We?

 2001 Invasive Species Working Group
 Federal & state agencies  one strategic plan for prevention and 

management of all biological invasions in Florida
 Primarily public lands

 2006 Private Land Incentive Group
 Invasive species management on private lands
 Promoted partnerships between public land managers, 

resource managers and private land managers

 2008 The Florida Invasive Species Partnership
 Public and private lands
 Maintains same partnership focus

Publicly managed areasPublicly managed areas

To achieve long‐term success in managing invasive, non‐
native species in Florida, private landowners and public 
land managers must:

 Form collaborative relationships with all stakeholders

 Focus on comprehensive management, including 

 Prevention 

 Early Detection/Rapid Response (EDRR)

 Control 

 Applied Research

 Outreach

 Encourage voluntary partnerships to increase 
effectiveness and decrease costs of comprehensive 
invasive species management;

 Provide tools and resources that enable the development 
of unified approaches, bridging the gap between private 
landowners’ and land management agency invasive 
species efforts; and,

 Encourage the development, implementation and sharing 
of new and/or innovative approaches to address the threat 
of invasive species. FISP Website:

www.FloridaInvasives.org  
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www.floridainvasives.org www.floridainvasives.org

www.floridainvasives.org www.floridainvasives.org
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www.eddmaps.org

www.eddmaps.org
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www.eddmaps.org

www.eddmaps.org
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www.eddmaps.org

www.eddmaps.org
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www.eddmaps.org
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Species

Location

Species

Species
Species

Subscribe for updates
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 Multiple agencies and 
organizations in partnership

 Involve private landowners 
and interests

 Recognize differences and 
commonalities in missions

 Conservation leverage
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 New YouTube Page! 

Visit: FloridaInvasives.org
Contact us: coordinator@floridainvasives.org

Join us the 4th Wednesday of every month at 1:30pm EST for the CISMA Monthly Call 
(Except November and December due to holiday conflicts. Call resumes in January)

Go to http://www.floridainvasives.org/cismas.cfm to join CISMA Listserv



Overlapping leaf sheaths

Stem not 
apparent

Leaves arise 
near base

New plants arise from
sharp-tipped rhizomes

Leaves 1-4 feet long

Leaves
1/2-1 inch wide



Field Guide to the
Identification of

Cogongrass
With comparisons to other

commonly found grass species in
the Southeast



Cogongrass (Imperata cylindrica) is an aggressive invader of
natural and disturbed areas throughout the Southeast.  It
disrupts ecosystem functions, reduces wildlife habitat, de-
creases tree seedling growth and establishment success, and
alters fire regimes and intensity. Recognizing the presence of
cogongrass is necessary before beginning any management
activities.  While other species may look similar, cogongrass
has a unique combination of characteristics that make field
identification possible.  This field guide describes and illus-
trates these characteristics and compares them to other grass
species common found in similar habitats.  Easy-to-under-
stand terminology is used when possible, and definitions for
technical terms are provided below.  Cogongrass is a Federal
Noxious Weed and any infestation must be identified by the
appropriate state or federal authority.  If you think you have
cogongrass on your land, please contact your state depart-
ment of agriculture or USDA-APHIS office.  For more infor-
mation of cogongrass ecology and control, visit
www.cogongrass.org.

Definitions
Ligule - Small projection at the base of a leaf blade
Leaf sheath – lower portion of the leaf which encloses the stem
Collar region – junction of the leaf blade with the leaf sheath
Flower/Seed head – entire group of flowers or seeds attached to

flower stalk
Rhizome – Underground stem which often roots at nodes (often

thicker and more fleshy than roots)

Scientific Names of Compared Species
• Vasey grass (Paspalum urvillei)
• Johnsongrass (Sorghum haplense)
• Silver beardgrass (Bothriochloa laguroides)
• Broomsedge (Andropogon virginicus)

Citation
Evans, C.W., D.J. Moorhead, C.T. Bargeron, and G.K. Douce.  2006.  Field Guide
to the Identification of Cogongrass: With comparisons to other commonly found
grass species in the Southeast.  The University of Georgia Bugwood Network,
Tifton GA, BW-2006-04. 20 p.



Flower/Seed head
- Cylindrical in shape
- 2-8 inches in length (total flower or

seed head)
- Silvery white in color
- Light fluffy dandelion-like seeds
- Blooms from late March to mid June

(flower timing depends somewhat
on local climate)

Key Identification Features of Cogongrass

Leaves
- Blades up to 6 feet long
- About 1 inch wide
- Whitish, prominent midrib, that is

often off center
- Margins finely serrate
- Some leaves are very erect, but some

may droop or lie flat
- Often light yellowish-green in color
- Could have a reddish cast in fall/

winter or brown after frost or freeze
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Plant Base
- No apparent stem
- Leaves appear to arise directly from

or close to the ground
- Overlapping sheaths give a rounded

appearance to the plant base
- All vegetation doesn’t arise from one

dense clump, instead the plants are
more spread out

- Light-green to yellowish in color, or
could be reddish

- Often a lot of thatch around base

Key Identification Features of Cogongrass

Leaf collar/Ligule
- Ligule is a thin-fringed membrane
- Leaf sheaths overlapping, giving the plant a round appearance
- Hairy (the ligule is the most hairy part of the plant, the plant base may

also be somewhat hairy)
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Rhizome/Roots
- Dense mat
- Many sharp points
- Covered in flaky scales
- Bright white under scales
- Strongly segmented

Whole Plant
- Densely growing patches
- Tall grass (up to six feet, averaging 3-4 feet)
- Circular infestations
- Plants often turn brown in winter (at

least partially, but may depend on
local climate)

Key Identification Features of Cogongrass
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Cogongrass Infestation Identification

Forest - Flowering Forest - Non-flowering

Forest - Dormant Season Utility Rights-of-way
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Cogongrass Infestation Identification

Circular - Flowering Circular - Non-flowering

Open Area - Sparse Flowering Open Area - Dense Flowering

Roadside - Flowering Roadside - Non-flowering

Aerial View
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Cogongrass - Flower and Seed Head Comparison

Flower/Seed head
- Cylindrical in shape
- 2-8 inches in length (total flower or

seed head)
- Silvery white in color
- Light fluffy dandelion like seeds
- Blooms from late March to mid June

(flower timing depends somewhat
on local climate)
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Vasey Grass

Johnsongrass

Silver Beardgrass

Broomsedge

Flower/seed head not fluffy, but
loosely branched and spreading

Very similar in looks, but often
somewhat branched and blooms
later in the year (June-August)

Flower/seed head not-fluffy, but
loosely branched and spreading

Flower/seed head is thin and
sparsely flowered, blooms late

summer
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Cogongrass - Leaf Collar and Ligule Comparison

Leaf collar/Ligule
- Ligule is a thin-fringed membrane
- Leaf sheaths overlapping, giving the plant a round appearance
- Hairy (the ligule is the most hairy part of the plant, the plant base may

also be somewhat hairy)
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Vasey Grass

Johnsongrass

Silver Beardgrass

Broomsedge

Only membranous ligule is hairy,
leaf collar flared, giving the region

a less rounded look

Collar region hairless except for
ligule, which has sparse long hairs.

Smooth collar, not hairy except for
a small white hair-patch behind

ligule
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Sheath is somewhat hairy, ligule is
covered in numerous long thin

hairs



Cogongrass - Leaf Comparison
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Leaves
- Blades up to 6 feet long
- About 1 inch wide
- Whitish, prominent midrib, that is

often off center
- Margins finely serrate
- Some leaves are very erect, but some

may droop or lie flat
- Often light yellowish-green in color
- Could have a reddish cast in fall/

winter or brown after frost or freeze



Vasey Grass

Johnsongrass

Silver Beardgrass

Broomsedge

Leaves arise from apparent stem,
and serrations are not as obvious

Leaves are not serrated and arise
from an apparent stem. Midrib not

as apparent

Leaves wider than cogongrass,
edges are not serrate

Leaves are thin and often curled,
and arise from apparent stem
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Cogongrass - Plant Base Comparison

Plant Base
- No apparent stem
- Leaves appear to arise directly from

or close to the ground
- Overlapping sheaths give a rounded

appearance to the plant base
- All vegetation doesn’t arise from one

dense clump, instead the plants are
more spread out

- Light-green to yellowish in color, or
could be reddish

- Often a lot of thatch around base
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Vasey Grass

Johnsongrass

Silver Beardgrass

Broomsedge

Base thick and flattened, often with
a reddish-purple color.  Plant is

very bunched in appearance.

Plant base also rounded, but very
thick in comparison to cogongrass.

Plant does not appear bunched.

Plant base has a strongly bunched
appearance, with very apparent

stems
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Plant base has a strongly bunched
appearance, with apparent stems
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Cogongrass - Rhizome and Root Comparison

Rhizome/Roots
- Dense mat
- Many sharp points
- Covered in flaky scales
- Bright white under scales
- Strongly segmented
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Vasey Grass

Johnsongrass

Silver Beardgrass

Broomsedge

Thin root system, not extensive and
lacking thick, segmented rhizomes

Rhizome system not as extensive.
Rhizomes lacking scaly coverings.
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Root system fibrous, lacking
rhizomes

Root system fibrous, lacking
rhizomes
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Cogongrass - Whole Plant Comparison
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Whole Plant
- Densely growing patches
- Tall grass (up to six feet, averaging
        3-4 feet)
- Circular infestations
- Plants often turn brown in winter (at

least partially, but may depend
        on local climate)
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Vasey Grass

Johnsongrass

Silver Beardgrass

Broomsedge

T.
 B

od
ne

r, 
SW

SS

T.
 B

od
ne

r, 
SW

SS

J. 
M

ill
er

, U
SF

S

C
. B

ry
so

n,
 U

SD
A

 A
RS





SS-AGR-52

Cogongrass (Imperata cylindrica) Biology, Ecology, and 
Management in Florida Grazing Lands1

B. A. Sellers, J. A. Ferrell, G. E. MacDonald, K. A. Langeland, and S. L. Flory2

1. This document is SS-AGR-52, one of a series of the Agronomy Department, Florida Cooperative Extension Service, Institute of Food and Agricultural 
Sciences, University of Florida. Revised August 2012. Please visit the EDIS website at http://edis.ifas.ufl.edu.

2. B. A. Sellers, associate professor, Agronomy Department, Range Cattle Research and Education Center, Ona, FL; J. A. Ferrell, associate professor, 
Agronomy Department; G.E. MacDonald, professor, Agronomy Department; K. A. Langeland, professor, Agronomy Department; and S. L. Flory, 
assistant professor, Agronomy Department; Florida Cooperative Extension Service, Institute of Food and Agricultural Sciences, University of Florida, 
Gainesville, FL 32611.

The use of trade names in this publication is solely for the purpose of providing specific information. UF/IFAS does not guarantee or warranty the 
products named, and references to them in this publication do not signify our approval to the exclusion of other products of suitable composition. 

The Institute of Food and Agricultural Sciences (IFAS) is an Equal Opportunity Institution authorized to provide research, educational information and other services only to 
individuals and institutions that function with non-discrimination with respect to race, creed, color, religion, age, disability, sex, sexual orientation, marital status, national 
origin, political opinions or affiliations. U.S. Department of Agriculture, Cooperative Extension Service, University of Florida, IFAS, Florida A&M University Cooperative 
Extension Program, and Boards of County Commissioners Cooperating. Thomas A. Obreza, Interim Dean

Cogongrass is found on every continent and is considered a 
weedy pest in 73 countries. In the U.S., cogongrass is found 
primarily in the Southeast. It was accidentally introduced 
into Alabama in the early 1900s, and purposely introduced 
as a potential forage and soil stabilizer in Florida (and other 
states) in the 1930s and early 1940s. However, soon after 
investigations began it was realized that cogongrass could 
be a weedy pest. Since its introduction, cogongrass has 
spread to nearly every county in Florida. In some cases, 
it has completely taken over pastures so that it is the only 
species present. This is a common thread where cogongrass 
invades; it quickly displaces desirable species and requires 
intensive management.

There are many reasons why cogongrass is such a prolific 
invader. It is a warm-season, perennial grass species with 
an extensive rhizome root system. In fact, at least 60% of 
the total plant biomass is often found below the soil surface. 
In addition to the rhizome root system, cogongrass adapts 
to poor soil conditions, and its fires burn so hot that they 
eliminate nearly all native species. Cogongrass is drought 
tolerant and has prolific wind-dispersed seed production. 
Additionally, it can grow in both full sunlight and highly 
shaded areas, although it is less tolerant to shade. 

Cogongrass spreads through its creeping rhizome system 
and seed production. The rhizomes can penetrate to a 
depth of 4 feet, but most of the root system is within the top 
6 inches of the soil surface. The rhizomes are responsible for 
long-term survival and short-distance spread of cogongrass. 
Long-distance spread is accomplished through seed pro-
duction. Seeds can travel by wind, animals, and equipment. 
Seed viability is significant in north Florida and other states 
of the Southeast; however, there are no confirmed cases of 
viable seed production in central and south Florida.

An established cogongrass stand invests heavily in its 
perennial root system. These infestations are capable of pro-
ducing over 3 tons of root biomass per acre. This extensive 
network of rhizomes is capable of conserving water while 
the top growth dies back during prolonged drought. This 
is essentially a survival mechanism to keep the rhizome 
system alive. Another key to cogongrass invasion is that the 
root system may produce allelopathic chemicals that reduce 
the competitive ability of neighboring plants. 

Identification
Several distinctive features aid in the identification of 
cogongrass. First, cogongrass infestations usually occur 
in circular patches. The grass blades tend to be yellow to 
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green in color (Figure 1). Individual leaf blades are flat and 
serrated, with an off-center prominent white midrib (Figure 
2). The leaves reach 2–6 feet in height. The seed head (Fig-
ure 3) is fluffy, white, and plume-like. Flowering typically 
occurs in spring or after disturbance of the sward (mowing, 
etc.). Seed heads range from 2 to 8 inches in length and can 
contain up to 3,000 seeds. Each seed contains silky-white 
hairs that aid in wind dispersal. When dug, the rhizomes 
(Figure 4) are white, segmented (have nodes), and are 
highly branched. The ends of the rhizome are sharp pointed 
and can pierce the roots of other plants. 

Forage Value
Cogongrass has been used in Southeast Asia as forage 
because it is the dominant vegetation on over 300 million 
acres. In these areas it was found that only very young 
shoots should be grazed or cut for hay. At this stage, the 
leaves lack sharp points and razor-like leaf margins. For 
about four weeks following a prescribed burn, crude 
protein of regrowth is comparable to bahiagrass. Crude 
protein of mature stands rarely attains the minimal 7% level 
needed to sustain cattle, making supplementation essential 
for livestock production. Cogongrass yields are relatively 
low, even under heavy fertilization, and usually do not 
exceed 5 tons per acre. 

Management
For many years researchers all over the world have studied 
cogongrass control. During this time nearly all available 
herbicides have been tested, but few effective products have 
been found. For example, all of the commonly used pasture 
herbicides such as metsulfuron, 2,4-D, triclopyr, Velpar, and 
other combinations have little to no activity on cogongrass. 
Only glyphosate (Roundup, etc.) and imazapyr (Arsenal, 
Stalker, etc.) herbicides have been found to be effective, but 
long-term control is rarely achieved. 

Figure 1.  Cogongrass plants are yellow to green in color. Note that the 
edges of the leaf tend to have more yellow than green. 
Credits:  G. Keith Douce, University of Georgia, www.forestryimages.
org. 

Figure 2.  Cogongrass leaves have serrated edges and a prominent, 
white, off-center midrib. 
Credits:  L. M. Marsh, Florida Department of Agriculture and Consumer 
Services, www.forestryimages.org. 

Figure 3.  Cogongrass seed heads are fluffy and white. Each plant 
produces nearly 3,000 seeds. 
Credits:  John D. Byrd, Mississippi State University, www.
forestryimages.org. 
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Imazapyr is an extremely effective herbicide that controls a 
variety of weeds, from herbaceous to woody species. One 
or two applications of imazapyr (0.75 lb/acre) will often 
effectively control cogongrass for 18–24 months. However, 
there are several disadvantages to using this herbicide. First, 
imazapyr will severely injure or kill forage grasses such as 
bermudagrass and bahiagrass. It also has a long soil half-life 
and will remain in the soil for several months after applica-
tion. This often leads to “bare ground” for up to 6 months 
in the application area because of the non-selective nature 
of this herbicide. Imazapyr also has the potential to move 
down slopes during periods of rainfall, killing or injuring 
other species in the runoff area (oaks and other hardwood 
trees are especially sensitive). Second, imazapyr can only be 
used as a “spot-treatment” with no more than 10% of the 
pasture area treated per year.

Similarly, glyphosate is also a non-selective herbicide that 
effectively controls a variety of weeds. Unlike imazapyr, 
glyphosate possesses very little to no soil activity. Non-
target effects caused by runoff during high rainfall events 
are not likely. Since glyphosate has no soil activity, it does 
not take very long for weeds or desirable grasses to reinfest 
the treated areas. Cogongrass will likely reinfest the area 
if only one application of glyphosate is applied during the 
same year. Research in Alabama has revealed that it takes 
approximately three years of two applications per year to 
reduce cogongrass rhizome biomass by 90%. 

Small Infestations
Early detection of cogongrass in any setting is extremely 
important. A young infestation will be much easier to treat 
and eradicate than established infestations. In this case, we 
would define a small patch as 20–30 feet or less in diameter. 
Even for a small patch, monitoring is required after the 
initial application to ensure that any re-sprouting is quickly 
treated. See Table 1 for specific timelines and suggested 
herbicide rates.

Large Infestations
Large infestations are 30 feet or larger in diameter. These 
types of infestations can be considered as established and 
likely have a large, intact root system. This will require more 
herbicide treatments to completely eradicate cogongrass. 
See Table 2 for specific timelines and suggested herbicide 
rates.

Integrated Management
Herbicide inputs alone are rarely successful in eradicating 
perennial species like cogongrass. In these cases, we need to 

use all of the tools we have to remove an unwanted species 
to reestablish a desirable species. This type of strategy is 
best employed in an area where cogongrass has long been 
established and is the predominant species present. See 
Table 3 for specific timelines and suggested herbicide rates. 

In general, burn the area infested with cogongrass in 
August to September. One to four months later, treat the 
burned area with a mixture of imazapyr and/or glyphosate. 
Take soil samples prior to spring tillage the next growing 
season to ensure that the soil pH is adequate for your 
desirable forage species. Till the treated area the following 
spring to a depth of at least 6 inches and prepare a seedbed. 

Consult with your local county Extension agent to consider 
your options for forage cultivars and fertility recommenda-
tions. Getting a good start on the desirable forage will help 
limit cogongrass reinfestations in your pasture. Continue 
to monitor this area in six-month intervals until the fourth 
year. Spot treat with glyphosate when necessary to remove 
any new cogongrass growth.

Figure 4.  Cogongrass rhizomes are segmented (have nodes) where 
new shoots are able to grow. 
Credits:  Chris Evans, River to River CWMA, www.forestryimages.org. 
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Table 1.  Herbicide suggestions for small infestations of cogongrass in grazing areas. This includes both improved and native 
rangeland. These concentrations are good for mixing in small (3–30 gallon) sprayers. Please read the entire label of the suggested 
products prior to treating existing cogongrass stands.

Timing Herbicide Rate Application Notes

1st year Fall
(August-November)

1% Arsenal/Stalker
+ 0.25% non-ionic surfactant

Treat only 10% of the area to be grazed. 
No grazing restrictions, but do not cut for 
hay for 7 days. Read the herbicide label 
for mixing instructions.

3% glyphosate No grazing or haying restrictions. 
Read the herbicide label for mixing 
instructions.

0.5%   Arsenal/Stalker
+ 2% glyphosate+ 0.25% non-ionic   

surfactant

Treat only 10% of the area to be grazed. 
No grazing restrictions, but do not cut for 
hay for 7 days. Read the herbicide label 
for mixing instructions.

2nd year Spring
(monitor regrowth)

2–3% glyphosate See above.

Fall
(monitor regrowth)

2–3% glyphosate See above.

3rd year – until 
eradicated

Spring – Fall
(monitor regrowth)

Spot treat at the  above rates for 
the 2nd year.

Table 2.  Herbicide suggestions for large cogongrass infestations in grazing areas, including both improved and native rangeland. 
These suggestions are intended for large (>1000 gallon) sprayers. Please read the entire label of the suggested products prior to 
treating existing cogongrass.

Timing Herbicide Rate Application Notes

1st year Fall
(August-November)

48 oz/acre Arsenal/Stalker
+ 0.25% non-ionic surfactant

Treat only 10% of the area to be grazed. 
No grazing restrictions, but do not cut 
for hay for 7 days. Read the herbicide 
label for mixing instructions.

3 to 4 qt/acre glyphosate Do not graze for 8 weeks. Read the 
herbicide label for mixing instructions.

24 oz/acre Arsenal/Stalker
+ 2 qt/acre glyphosate 

+ 0.25% non-ionic surfactant

Treat only 10% of the area to be grazed. 
No grazing restrictions, but do not cut 
for hay for 7 days. Read the herbicide 
label for mixing instructions.

2nd year Spring
(monitor regrowth)

2–3% glyphosate No grazing or haying restrictions.

Fall
(monitor regrowth)

2–3% glyphosate No grazing or haying restrictions.

3rd year – until 
eradicated

Spring – Fall
(monitor regrowth)

Spot treat at above rates for the 2nd 
year.

See above.
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Table 3.  Control of cogongrass using an integrated approach. Adjust your timelines based on your location in Florida. For 
example, burning should be performed earlier in north Florida than in south Florida because of the first onset of a potential killing 
frost. Please read all herbicide labels prior to treating cogongrass for restrictions and mixing instructions. 

Timing Herbicide Rate Application Notes

1st year Summer – Fall
(August-November)

1. Burn Cogongrass fires burn extremely hot. Be 
sure to have firebreaks in place before 
attempting to burn cogongrass.

2. Apply herbicide:
24 oz/acre Arsenal/Stalker

+ 2 qt/acre glyphosate 
+ 0.25% non-ionic surfactant

Treat only 10% of the area to be grazed. 
No grazing restrictions, but do not cut for 
hay for 7 days. Read the herbicide label 
for mixing instructions.

3. Take soil samples. Have the soil pH tested at a reputable 
laboratory. Amend the soil as needed to 
grow desirable forage.

2nd year Spring 1. Tillage Prepare a seedbed for desirable forage 
species. Repeated tillage will help to 
desiccate any remaining cogongrass 
rhizomes.

2. Plant desirable forage. Please consult your local Extension 
agent for up-to-date recommendations 
on forage cultivars and fertility 
recommendations.

3rd year Spring
(monitor regrowth)

2–3% glyphosate No grazing or haying restrictions.

Fall
(monitor regrowth)

2–3% glyphosate No grazing or haying restrictions.

4th year 
– until 
eradicated

Spring-Fall
(monitor regrowth)

Spot treat at the above rates for the 3rd 
year.

See above.



Use of Glyphosate and Imazapyr for Cogongrass
(Imperata cylindrica) Management in Southern
Pine Forests

Patrick J. Minogue, James H. Miller, and Dwight K. Lauer

Cogongrass (Imperata cylindrica [L.] P. Beauv. var. major [Nees] C.E. Hubb) is one of the most invasive perennial grasses worldwide and has progressively
infested managed and natural habitats in the mid-South over the past 100 years. To extend past research toward the goal of eradication on forested sites,
we tested the most effective herbicides (glyphosate and imazapyr) over a 3-year study period in a series of low to very high rates at two application timings,
all followed by one retreatment a year later. A commonly used combination of glyphosate and imazapyr was also tested at three spray volumes. Factorial studies
were established at two sites in the Coastal Plain of Alabama involving new or old infestations. Herbicide efficacy, measured 24 months after treatment and
retreatment, increased linearly with increasing rates of glyphosate and imazapyr, but eradication was not achieved. On average, September applications provided
greater control than October applications at both sites (61 versus 50%, respectively). The best levels of control 2 years after retreatment occurred with repeated
September applications using 2.2 kg acid equivalent/ha imazapyr, providing 88 and 90% control in the new and old infestations, respectively. Control with
the glyphosate and imazapyr combination did not differ with spray volumes, but the combination gave greater control than similar rates of the single herbicides
on the new infestation.

Keywords: alang-alang, application volume, herbicide frequency, herbicide timing, invasive grass

Cogongrass is one of the ten worst global invasive plants and
is reportedly established on more than 500 million hectares
in tropical and subtropical climates (Holm et al. 1977).

Following at least five introductions into Alabama, Florida, and
Mississippi during the early and mid-1900s, this invasive grass con-
tinues to spread north and westward (MacDonald 2004). It appears
mostly in Florida, Alabama, Mississippi, and Georgia, with scattered
infestations in South Carolina, Louisiana, and East Texas (Center
for Invasive Species and Ecosystem Health 2010). One outlier in-
festation in Lexington, Tennessee, was eradicated (Becky Koepke-
Hill, University of Tennessee, personal communication, 2010), but
this shows the threat for long-distance spread.

Cogongrass is a significant threat to southern forests and adjoin-
ing lands (Jose et al. 2002). Infestations reduce landscape biodiver-
sity, hinder forest regeneration, prevent forest recreation and hunt-
ing, depreciate land and hunting lease values, and present an
extreme fire hazard (Bryson and Carter 1993, Dozier et al. 1998). In
the only report documenting forest productivity loss, cogongrass
competition reduced survival of 3-year-old planted loblolly pine
(Pinus taeda L.) seedlings twice as much as pine seedlings with native
plant competition and significantly reduced height and volume of

the survivors (Daneshgar et al. 2008). Cogongrass is among the
most difficult invasive plants to control in the southeastern United
States, and strategies, approaches, and policies for containing spread
and eradicating infestations are needed.

Concerted cogongrass management programs are under way in
all southern states that have infestations, although the Louisiana
program has been temporarily suspended because of lack of funds.
Programs in Mississippi, Alabama, and Georgia were greatly
strengthened in 2009 with $10.6 million of Federal recovery grant
funding for 3 years. Other states rely on US Forest Service Forest
Health and Protection grants and state funds. Control programs
have been ongoing on most federal, state, forest industry, and non-
agency preserve lands in the region for several years. Some state and
federal agencies have also have provided cost-share and incentive
payments for cogongrass treatment. To address the broader threat, a
regional strategy has been devised, with the initial objective being to
contain the spread to adjoining states by targeting outlying infesta-
tions, to be followed by efforts to reclaim infested lands (Miller
2007a, Center for Invasive Species and Ecosystem Health 2010).
Unfortunately, proven methods for cogongrass eradication in
forests are lacking. It is widely recognized that rhizomes must be

Manuscript received June 11, 2010; accepted February 21, 2011. http://dx.doi.org/10.5849/sjaf.10-025.
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locations. Cooperating landowners were International Paper Corporation and Kyle Redden, who provided access and study protection. Erwin Chambliss (US Forest Service, Southern
Research Station) skillfully contributed to study layout and treatments. The article was greatly improved through reviews by Dr. Anna Osiecka (University of Florida) and Dr. Nancy
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(km): 1 km � 0.6 mi; hectares (ha): 1 ha � 2.47 ac; kilograms (kg): 1 kg � 2.2 lb, 1 kg/ha � 0.892 lb/ac; liter (L): 1 L � 61.02 in.3, � 0.908 quart (dry), � 1.057 quart
(liquid), 1 L/ha � 0.107 gal/ac.
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targeted; thus, systemic herbicides offer one of the most effective
tools in an integrated treatment approach.

Cogongrass leaves grow directly from buds along rhizomes, with-
out aboveground stems, and may reach 1.5 m in height (Holm et al.
1977, Bryson and Carter 1993). Because shoot meristems are below
ground, cogongrass is tolerant of mowing and grazing. Cogongrass
is fire tolerant, even though fires are intense during both the growing
season and the winter, when the dry thatch remains standing (Doz-
ier et al. 1998). Cogongrass rhizomes have buds at each node that are
spaced 1–2 cm apart along the entire length of the rhizome. Rhi-
zomes branch frequently, forming dense mats that can exclude most
other vegetation (Ayeni 1985). Rhizome entanglements can fill the
upper soil to more than 30 cm deep, they typically make up more
than 60% of the total plant biomass, and they are allelopathic to
some grass seeds (Sajise 1976, Koger and Bryson 2003). Rapid
aboveground regrowth from the rhizomes is stimulated by mowing,
disking, burning, or ineffective herbicide treatment (Sajise 1976,
Willard et al. 1996, Lippincott 2000). Therefore, rhizomes must be
completely killed, leaving no living segments, to achieve eradication.
Difficulty in achieving eradication is thought to increase with infes-
tation age as the rhizome mat density and depth increase, although
this has not been fully tested.

The influence of the soil seed bank on eradication is not a pri-
mary concern during local eradication efforts. Prolific numbers of
wind-dispersed seeds are produced by cogongrass, but viability is
highly variable and declines rapidly after 1 year (Shilling et al. 1997,
Dozier et al. 1998). Therefore, seed longevity in the soil seed bank is
not a primary concern with regrowth after treatment, whereas
spread to nearby mineral soil is a concern.

Repeated applications of herbicides, commonly applied in sum-
mer to early fall, are required for cogongrass control. Prescribed
burning in late winter or early spring preceding treatment is com-
mon (Miller 2007b). However, the benefits of burning to eliminate
winter thatch have been questioned. Although this approach may
allow for more effective herbicide applications early in the spring,
burning has been reported to stimulate rhizome initiation and
branching, increasing plant density, flowering, and outward spread
rates while killing constraining shrubs (Bryson and Carter 1993,
Lippincott 2000, Yager et al. 2010). Burning can also produce bare
areas favorable for cogongrass seed germination (Yager 2007).

Research in Florida and Asia has identified glyphosate, imazapyr,
and the combination of these herbicides as the most effective herbi-
cides for controlling cogongrass, although to date, eradication has
not been reported even with retreatments (Brook 1989, Willard et
al. 1996, 1997). Both glyphosate and imazapyr are readily absorbed
by the foliage and translocated to rhizomes (Townson and Butler
1990). Soil-active imazapyr is also absorbed through roots (Little
and Shaner 1991), which may foster greater control, although the
importance of imazapyr uptake though rhizomes has not been de-
termined. When used alone, imazapyr has proven more effective
than glyphosate (Willard et al. 1996, 1997, Ramsey et al. 2003).
Willard et al. (1997) found combinations of glyphosate and
imazapyr in various proportions equally effective compared with the
highest rates tested for either glyphosate or imazapyr applied alone
(3.4 kg acid equivalent (ae)/ha glyphosate or 1.1 kg ae/ha imazapyr).
Shoot biomass was reduced only 70% and rhizome biomass only
39% in their study. Additional research in Florida has shown that
the highest rates tested for glyphosate (up to 9 kg ae/ha) or imazapyr
(up to 1.1 kg ae/ha) applied in early winter were the most effective
(Shilling et al. 1997, Willard et al. 1997, Ramsey et al. 2003).

However, complete control was not achieved, indicating the need
for research using higher rates of these herbicides combined with
repeated applications.

Application timing and carrier volume can also influence herbi-
cide efficacy. November or December applications of glyphosate or
imazapyr proved most effective for cogongrass control in Florida
(Shilling et al. 1997). However, cogongrass is typically dormant by
this time of the year when growing further north, indicating the
need for testing earlier application dates for use in areas with a
shorter growing season. Few formal studies address the impact of
application volume, although imazapyr was more effective at 234
L/ha than 47 L/ha, whereas glyphosate was not responsive to
changes in application volume (Willard et al. 1997). Furthermore,
information regarding the optimum application volume for use of
glyphosate and imazapyr in combination is lacking.

Our overall goal was to further refine recommendations for con-
trol of cogongrass infestations in states north of Florida. Specific
objectives of our research were to (1) test a range of rates of glypho-
sate or imazapyr applied alone, including higher rates than previ-
ously tested, (2) refine late summer and early fall timing for the Gulf
Coastal Plain by testing both September and October applications,
(3) determine the optimum application volume for the commonly
used combination of glyphosate and imazapyr, and (4) test the effi-
cacy of retreating plots with the same treatment 1 year after initial
application.

Materials and Methods
Study Areas

Two experiments were installed in 1996 at locations near Bay
Minette in Baldwin County, Alabama. These sites are located in the
Middle Coastal Plain physiographic province, which contains most
of the cogongrass infestations in the region. Bay Minette is approx-
imately 100 km northeast of the first introduction of cogongrass
into the southeastern United States in about 1911 (Dickens 1974).
The area has a temperate climate, with an average high temperature
of 25°C, average low temperature of 13°C, and average annual
precipitation of 168 cm. Study locations were upland sites having
slopes less than 3%.

The initial cogongrass cover (96–100%) was similar between the
two study sites, whereas age, dry biomass, and average foliage height
differed between the sites. At one study location (30°43.732�N,
87°51.475�W), cogongrass completely covered the understory of a
sparse 35-year-old slash pine (Pinus elliottii Engelm.) plantation.
According to the landowner, the infestation was more than 20 years
old (referred to as the old infestation). The site had historically been
burned every other year and was broadcast burned in February
1996, approximately 6 months prior to our first herbicide applica-
tions, and again in February 1997, before retreatments. All under-
story pine seedlings and most shrubs within the study area were
killed by these burns. Cogongrass height ranged from 0.3 to 1.3 m in
September before the first treatment. Cogongrass foliar dry biomass,
as determined by clipping nine randomly located 0.5-m2 plots and
oven drying at 70°C for 72 hours, averaged 3,170 kg/ha (standard
error, 139 kg/ha). Soils at this site are classified as Faceville fine
sandy loam, very deep, well drained, moderately permeable, Ther-
mic Typic Kandiudults (USDA Natural Resources Conservation
Service 2010).

The second experiment was established within relatively new
cogongrass infestations (referred to as the new infestation) that de-
veloped after harvest and site preparation in two young loblolly pine
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(Pinus taeda L.) plantations approximately 31 km apart. Multiple
circular infestations of various sizes occurred across these planta-
tions. To accommodate each experimental block within a single
infestation, one block was established in one plantation
(30°32.537�N, 87°39.331�W), whereas the other two blocks were
established in two infestations located within the second plantation
(30°49.180�N, 87°41.944�W). Both plantations had been site pre-
pared by chopping, followed by broadcast burning before planting,
and they were 1 and 2 years old, respectively. Cogongrass height was
considerably less than in the old infestation and ranged from 0.15 to
0.3 m. The cogongrass aboveground biomass, determined as de-
scribed above with three 0.5-m2 plots per infestation, was 2,861
kg/ha (standard error, 307 kg/ha). Common associated shrub spe-
cies, sparsely scattered across all blocks, were gallberry (Ilex glabra
[L.] A. Gray.), yaupon (Ilex vomitoria Aiton), and waxmyrtle (Mo-
rella cerifera [L.] Small). Herbaceous ground cover was largely dis-
placed by cogongrass. Soils within these two plantations are classi-
fied as Lakeland loamy fine sand, very deep, excessively drained,
Thermic, coated Typic Quartzipsamments (USDA Natural Re-
sources Conservation Service 2010).

Treatments and Experimental Design
Separate replicated studies were conducted at the new and old

infestations. In both studies, the same treatments were assigned in a
randomized complete block, split plot design with three replica-
tions. Within the new plantations, separate circular infestations
were the blocks. Plots measured 6.1 � 12.2 m and were split length-
wise for testing retreatment. Plots were laid out contiguously within
each block to hinder edge reinvasion during the study. An untreated
check and 22 herbicide treatments were included in each block.
Treatments were structured to provide three separate factorial ar-
rangements of glyphosate [1] rate with application timing, imazapyr
[2] rate with application timing, and tank mix spray volume with
application timing.

Individual glyphosate and imazapyr rates tested are expressed
relative to the typical use rate (�) for cogongrass management.
Glyphosate alone was applied at 1.68 (0.5�), 3.36 (1�), 6.72 (2�),
and 13.44 kg ae/ha (4�) in 93.5 L/ha water carrier. Applications of
glyphosate with relatively low spray volumes such as this have been
shown to improve efficacy on cogongrass (Arif et al. 1986) and other
grasses (Ramsdale et al. 2003). Imazapyr alone was applied at 0.275
(0.5�), 0.55 (1�), 1.1 (2�), and 2.2 kg ae/ha (4�) in 234 L/ha
water carrier. This carrier volume was used because tests of two spray
volumes by Willard et al. (1997) found that imazapyr provided
significantly greater cogongrass control at 234 L/ha compared with
46 L/ha. For treatments testing the combination of these herbicides
(glyphosate � imazapyr [Gly�Ima]), a mix of 3.36 kg ae/ha
glyphosate (1�) plus 0.55 kg ae/ha imazapyr (1�) was applied in
93.5, 234, or 374 L/ha water carrier. All treatments contained 0.5%
glycol amine surfactant. [3]

At the old infestation site, initial herbicide applications were
made on Sept. 11 and Oct. 16, 1996, and plots were retreated a year
later, on Sept. 11 and Oct. 15, 1997, for the two application tim-
ings, respectively. At the new infestations, initial herbicide applica-
tions were made on Sept. 12 and Oct. 17, 1996, and plots were
retreated 1 year later on Sept. 12 and Oct. 16, 1997. All applications
were made using a research backpack sprayer with a two-nozzle
boom, fitted with 9502E tips spaced 77 cm apart and held at 80 cm
above the mean grass height. The CO2 sprayer was pressurized at
139 kPa. Whole plots received four passes, with two passes for each

split plot, on measured centers. Application volume was adjusted by
walking speed that was timed with a metronome.

Assessments
The efficacy of herbicide treatments for control of cogongrass

was assessed using ocular estimates of percentage of cover before
treatment; at exactly 1 year after treatment (YAT), in September and
October 1997; at 2 YAT or 1 year after retreatment (YART), on
Oct. 8, 1998; and at 3 YAT or 2 YART, on Nov. 18, 1999. All
estimates were made using interior portions of the plots, omitting
the 0.6-m buffer adjacent to each edge.

Data Analyses
A combined analysis including both new and old infestation sites

and a separate analysis for each site were performed. Both used a
mixed model approach, with blocks considered random. The com-
bined analysis treated site as a fixed effect because sites were inten-
tionally selected for infestation age (new versus old). All control
plots had 100% cover of cogongrass over the life of the study and
were not included in the statistical analysis. The analysis of individ-
ual sites tested main effects and interactions for each of the factorial
treatment arrangements of glyphosate rate with application timing,
imazapyr rate with application timing, and tank mix spray volume
with application timing. Rate effects were examined using the fol-
lowing sequential approach described by Gomez and Gomez
(1984). First, the effect of application volume for the combination
treatment and the effect of glyphosate rate or imazapyr rate were
examined by testing for interactions between these factors and ap-
plication timing or retreatment. Next, sums of squares due to rate
effects and interactions of rate effects with other factors were parti-
tioned using orthogonal polynomials to determine the largest sig-
nificant degree polynomial effect (linear, quadratic, or cubic). This
information was then used with treatment means to fit an equation
of the appropriate order for graphs. This equation estimates the
relationship between control and rate that is supported by the
analysis.

An arcsine square root transformation of percentage of control
was required to normalize the variance for both analysis of variance
(ANOVA) and regressions. Untransformed percentage of control
means and standard error limits are reported. The arcsine square
root transformation is nonlinear. Linear regressions fit on this trans-
formed scale will not be linear when algebraically arranged to predict
untransformed percentages. Regression lines included in figures
were fit on the transformed scale. The algebraic equations used to
calculate predictions of percentage of cover for regressions fit on the
transformed scale are included in figures when appropriate. Percent-
age of control was computed as initial cover minus cover 2 years after
the last treatment, divided by initial cover and multiplied by 100.
Note that the analysis compared percentage of control observed 2
years after a single treatment to percentage of control 2 years after
retreatment, so that percentage of control results are always for 2
years after the last treatment. Treatment means were compared us-
ing Fisher’s protected least significant difference at � � 0.05. Sig-
nificance of source effects (p) in ANOVA were evaluated at � � 0.05
or as otherwise noted.

Results and Discussion
Herbicide regimes performed differently at the two sites. A com-

bined ANOVA across study sites found significant interactions
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between site and herbicide treatment (P � 0.0185), treatment fre-
quency (P � 0.0001), and herbicide treatment by frequency (P �
0.0033). Therefore, separate analyses were performed for each site.
These analyses indicated that application timing, herbicide rate, and
retreatment were all important factors influencing cogongrass con-
trol (Tables 1 and 2). Cogongrass control in the new infestations
improved with increasing herbicide rate for both glyphosate and
imazapyr, and control was also improved with retreatment (Figure
1). For the new infestations, there were no significant interactions
among these factors. For the old infestation, significant interactions
were found between retreatment and linear rate effects for both
glyphosate and imazapyr. Compared with the new infestations, the
responses to herbicide rate were more variable at the old infestation,
as indicated by the standard error bars (Figure 2). At both sites,
simple rate effects for glyphosate or imazapyr were directly related
and strongly linear. In contrast, in the old infestation, the positive
rate response was not as strong with retreatment, and there were
differences between herbicides. For glyphosate, control at the old

infestation improved with increasing rate, but the benefit of retreat-
ment diminished as rate increased. For imazapyr, control at the old
infestation increased with rate for single applications, but there was
little or no improvement with increasing rate for retreatment.

Application volume did not influence the performance of
Gly�Ima at either infestation age (Figures 1 and 2), whereas retreat-
ment significantly improved control (Tables 1 and 2). One might
expect that more spray on the foliage of this tall and dense invasive
grass would translate into increased uptake to yield increased con-
trol, but applications using up to a 4-fold greater spray volume did
not improve control.

September applications gave better cogongrass control than the
October treatment for glyphosate and Gly�Ima at the new infesta-
tions and for imazapyr alone at the old infestation (Table 3). Aver-
aged across herbicide treatments, September applications provided
better cogongrass control than October treatments for both the new
(59 versus 45%) and old (64 versus 55%) infestation sites. The lack

Table 1. Analysis of variance summary for the new infestation for herbicide rate or volume, application timing, and retreatment effects
on cogongrass control 2 years after treatment (main effects) and control 2 years after retreatment (subplot effects). These effects were
tested for glyphosate rate, imazapyr rate, and glyphosate � imazapyr (Gly � Ima) treatment application volume. Differences were
considered significant if the probability of a greater F value (Prob. > F) was less than 0.05. Degrees of freedom (df) for partitioning of
rate effects are in parentheses.

Source of variation

Glyphosate rate Imazapyr rate Gly � Ima volume

df Prob. �F df Prob. �F df Prob. �F

Main effects
Application timing 1 0.004 1 0.641 1 0.007
Rate or volume effect 3 0.001 3 0.001 2 0.791

Linear (1) 0.001 (1) 0.001 (1) 0.524
Quadratic (1) 0.752 (1) 0.521 (1) 0.807
Cubic (1) 0.275 (1) 0.812

Timing � rate or volume 3 0.943 3 0.784 2 0.803
Subplot Effects

Retreat 1 0.001 1 0.001 1 0.001
Retreat � timing 1 0.086 1 0.700 1 0.353
Retreat � rate or volume 3 0.083 3 0.153 2 0.491

Retreat � linear (1) 0.108 (1) 0.181 (1) 0.527
Retreat � quad (1) 0.123 (1) 0.072 (1) 0.314
Retreat � cubic (1) 0.171 (1) 0.593

Retreat � rate or volume � time 3 0.622 3 0.806 2 0.643

Table 2. Analysis of variance summary for the old infestation for herbicide rate or volume, application timing, and retreatment effects
on cogongrass control two years after treatment (main effects) and control two years after retreatment (subplot effects). These effects were
tested for glyphosate rate, imazapyr rate, and glyphosate � imazapyr (Gly � Ima) treatment application volume. Differences were
considered significant if the probability of a greater F value (Prob. >F) was less than 0.05. Degrees of freedom (df) for partitioning of rate
effects are in parentheses.

Source of variation

Glyphosate rate Imazapyr rate Gly � Ima volume

df Prob. �F df Prob. �F df Prob. �F

Main effects
Application timing 1 0.147 1 0.024 1 0.062
Rate or volume effect 3 0.001 3 0.001 2 0.231

Linear (1) 0.001 (1) 0.001 (1) 0.155
Quadratic (1) 0.068 (1) 0.132 (1) 0.340
Cubic (1) 0.733 (1) 0.148

Timing � rate or volume 3 0.192 3 0.869 2 0.214
Subplot effects

Retreat 1 0.001 1 0.001 1 0.001
Retreat � timing 1 0.641 1 0.915 1 0.414
Retreat � rate or volume 3 0.177 3 0.001 2 0.805

Retreat � linear (1) 0.042 (1) 0.001 (1) 0.580
Retreat � quad (1) 0.390 (1) 0.134 (1) 0.726
Retreat � cubic (1) 0.975 (1) 0.706

Retreat � rate or volume � time 3 0.285 3 0.904 3 0.128
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of significant interactions between timing and other factors for ei-
ther infestation age (Tables 1 and 2) indicates that October appli-
cations never improved control compared with September applica-
tions. Better efficacy in September was consistent across treatments
during two different years of application, and the difference was
significant for half of the treatments.

Timing will be a crucial decision for cogongrass treatment pro-
grams that are under way or that will soon start in several states. Our
findings indicate a general decline in treatment efficacy between late
summer and early fall. This is a period when cogongrass plant me-
tabolism is undergoing substantial changes, as this perennial grass
progresses toward dormancy with frost. Our findings add to the
results of glyphosate timing studies in the more subtropical climate
in central Florida, where November or December applications are
most effective (Shilling et al. 1997).

Retreatment improved cogongrass control for glyphosate,
imazapyr, and Gly�Ima treatments at both the new and old infes-
tations (Table 4). For the old infestation, there was a significant
interaction between treatment frequency and imazapyr rate (P �
0.0004), because differences in control following retreatment di-

minished with increasing imazapyr rate (Figure 2). These results
support earlier findings of improved control with sequential treat-
ments by Willard et al. (1997), who also mowed between treat-
ments. In our research without mowing, imazapyr at 2.2 kg ae/ha
applied in September averaged 90% control on the sites with new
infestations and 88% on the site with the old infestation 2 years after
retreatment. This is a high degree of control relative to previous
research with cogongrass. It was also observed on many plots that
both herbicides released gallberry, which is a prolific shrub and
provides additional cogongrass suppression by the third year. The
objective of any cogongrass management program in forests will be
to suppress or eradicate this grass and foster or establish native
shrubs and trees as a long-term solution (Yager 2007).

For the combination of glyphosate and imazapyr at 1� rates
(3.36 kg ae/ha and 0.55 kg ae/ha, respectively) application volume
had no effect on cogongrass control at the new infestation (P �
0.79) or the old infestation (P � 0.23) sites. In selecting our spray
volumes for single herbicides, we considered the report by Willard et
al. (1997) that showed cogongrass control using glyphosate was not

Figure 1. New infestation: percentage of control of cogongrass 2
years after treatment and 2 years after retreatment. Error bars are
�1 standard error. Regression equations using the sine function in
radians describe average rate response.

Figure 2. Old infestation: percentage of control of cogongrass 2
years after treatment and 2 years after retreatment. Error bars are
�1 standard error. Regression equations using the sine function in
radians describe average rate response.
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responsive to application volume in the range of 46 to 234 L/ha and
that imazapyr provided better control at 234 L/ha than at 46 L/ha.
We tested a range of application volumes within current herbicide
label recommendations and did not find a positive response to in-
creasing volume. This is valuable information for practitioners, as
application costs increase when higher carrier volumes are used.

When compared with the 1� rate of glyphosate or imazapyr
alone, the Gly�Ima treatment improved control over either herbi-
cide at the new infestation sites and improved control over the 1�
rate of glyphosate for the old infestation site (Table 5). Overall,
percentage of control averaged across all rates of glyphosate or all
rates of imazapyr did not differ at the new infestation sites. How-
ever, percentage of control for imazapyr was significantly greater
than for glyphosate at the old infestation site. This demonstrates the
variability of control of cogongrass infestations and how different
herbicides and mixtures can provide equal control depending on the
situation. The tolerance of native plants or desirable vegetation can
be a consideration for selection of herbicide treatments to promote
successful restoration of the site. Only through restoration of in-
fested sites can lands be safeguarded from cogongrass reinvasion or
invasion by other exotic plants.

Eradication was not achieved with any treatment, whereas the
best control was obtained with repeated applications using the high-
est rates of glyphosate or imazapyr tested. The highest rates previ-
ously tested with retreatments in the following year were performed
by Ramsey et al. (2003) in Florida, who tested half our highest

glyphosate rate and about one-third our highest imazapyr rate.
These repeated treatments in November had no additional effect on
cogongrass cover 1 YART. Our repeated September applications
using the highest test rate of 13.44 kg ae/ha glyphosate yielded 77
and 80% control 2 YART at the new and old infestation sites,
respectively. Repeated September applications using 2.2 kg ae/ha
imazapyr provided 88 and 90% control 2 YART at new and old
infestation sites, respectively. Herbicide rates higher than those
tested may have improved control, but they would be in excess of
current labeled maximum use rates for established pines. The cur-
rent glyphosate product label permits up to 11.88 kg ae/ha per year.
Unlike glyphosate, imazapyr is soil active and absorbed by tree roots,
such that its selective use in southern pine forests is dependent on
herbicide application rate and presence of pine species that vary in
tolerance to imazapyr. The maximum annual use rate for selective
weed control using the current imazapyr product is 0.7 kg ae/ha in
loblolly stands and 0.56 kg ae/ha in slash pine stands.

The large, belowground biomass of persistent rhizomes in estab-
lished cogongrass infestations makes this species very difficult to
control. As with all invasive species, diligence in identifying and
controlling new infestations is essential to prevent the spread of this
ecologically destructive invasive grass. Retreatment of cogongrass
regrowth should be performed when the grass is about 30 cm tall to
foster herbicide absorption and translocation to new rhizomes that
are initiated at this stage (Ayeni 1985). Delaying application longer
than the yearly schedule tested here could result in rapid reoccupa-
tion by survivors.

Endnotes
[1] Glyphosate in the form of Accord Concentrate (Dow AgroSciences LLC, Indi-

anapolis, IN, USA), containing 485 g ae/L (3 lb ae/gal).
[2] Imazapyr in the form of Arsenal AC (BASF Corporation, Research Triangle

Park, NC, USA), containing 479 g ae/L (4 lb ae/gal).
[3] Glycol amine surfactant in the form of Entry II (Monsanto Company, St. Louis,

MS, USA).
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Some Resources for Identifying and 
Controlling Invasive Exotic Plants1 

 
 

 
Burks, K.C.  2003.  Plant Identification Tips:  Upland and Wetland Invasive Exotics.  Florida 
Department of Environmental Protection, Bureau of Invasive Plant Management.  
http://floridainvasives.org/toolbox/IDtipsUpland03.pdf 
 
Miller,James H.  2003.  Nonnative Invasive Plants of Southern Forests:  A Field Guide for 
Identification and Control.  U.S. Department of Agriculture, Forest Service, Southern Research 
Station, Asheville, N.C., Gen. Tech. Rep. SRS-62.  93pp.  
http://www.srs.fs.usda.gov/pubs/gtr/gtr_srs062/  To request a printed copy, call 828-257-4830, 
or email pubrequest@fs.fed.us and ask for GTR-SRS-62. 
 
Miller, James H., Erwin B. Chambliss and Nancy J. Loewenstein.  2010.  A Field Guide for the 
Identification of Invasive Plants in Southern Forests, United States Department of Agriculture, 
Forest Service, Southern Research Station General Technical Report SRS–119.  126 pp.  
http://www.srs.fs.usda.gov/pubs/35292  Hardcopies available without charge from the 
Southern Research Station, 200 W.T. Weaver Blvd., Asheville, NC  28804. 
 
Florida Department of Agriculture and Consumer Services, Florida Forest Service, Invasive 
Non-native Plants, http://www.freshfromflorida.com/Divisions-Offices/Florida-Forest-
Service/Our-Forests/Forest-Health/Invasive-Non-native-Plants  

Florida Exotic Pest Plant Council Invasive Plant Lists, http://www.fleppc.org/list/list.htm 

Florida Fish and Wildlife Conservation Commission, Invasive Plant Management Section, 
http://myfwc.com/wildlifehabitats/invasive-plants/ 

Florida Natural Areas Inventory, Invasive Species, http://www.fnai.org/invasivespecies.cfm 

United States Department of Agriculture, National Agricultural Library, National Invasive 
Species Information Center, Florida, http://www.invasivespeciesinfo.gov/unitedstates/fl.shtml 

University of Florida/IFAS Center for Aquatic and Invasive Plants, http://plants.ifas.ufl.edu/ 

University of Florida/IFAS Extension Publications, http://edis.ifas.ufl.edu/  

 

1 Prepared by Dr. Bob Stamps (rstamps@ufl.edu), Professor of Environmental Horticulture and Cut Foliage 
Extension Specialist, University of Florida, Institute of Food and Agricultural Sciences, Department of 
Environmental Horticulture, Mid-Florida Research and Education Center, 2725 S. Binion Road, Apopka, FL 32703 

                                                     



UF/IFAS Forest Stewardship Extension Publications on EDIS: 
 

http://edis.ifas.ufl.edu/TOPIC_Forest_Management_and_Stewardship 
 

• Assessing the Economic Feasibility of Short-Rotation Woody Crops in Florida  
• Assessment and Management of Hurricane Damaged Timberland  
• Beyond the Trees: A Systems Approach to Understanding Forest Health in the Southeastern United States  
• Conservation Easements: Options for Preserving Current Land Uses  
• Cooperation and Communication: Benefits for Non-Industrial Private Forest Landowners  
• Dead Wood: Key to Enhancing Wildlife Diversity in Forests  
• Forest Management in the Interface: Forest Health  
• Forest Management in the Interface: Practicing Visible Stewardship  
• Forest Resource Information on the Internet: Connecting to Today's On-line Resources  
• Improving, Restoring, and Managing Natural Resources on Rural Properties in Florida: Sources of Financial 

Assistance  
• Improving, Restoring, and Managing Wildlife Habitat in Florida: Sources of Technical Assistance for Rural 

Landowners  
• Longleaf Pine Regeneration  
• Making the Most of Your Mast  
• Management Practices to Support Increased Biodiversity in Managed Loblolly Pine Plantations  
• Opportunities for Uneven-Aged Management in Second Growth Longleaf Pine Stands in Florida  
• Ownership Succession: Plan Now for the Future of Your Land  
• Pre-Commercial Thinning Loblolly Pines – Does It Pay?  
• Selecting a Consulting Forester  
• Steps to Marketing Timber  
• Stewardship Ecosystem Services Study Series: Assessing Forest Water Yield and Purification Ecosystem 

Services in the Lower Suwannee River Watershed, Florida  
• Stewardship Ecosystem Services Study: Carbon Stores on Florida Forest Stewardship Program Lands  
• Ten Tips for Encouraging the Use of Your Pine Plantations By Game Species  
• Ten Tips for Increasing Wildlife Biodiversity in Your Pine Plantations  
• The Green Value of Your Woods: A Summary of Ecosystem Services Provided by Forest Stewardship Lands 

in Florida 
• Thinning Southern Pines - A Key to Greater Returns  
• Tips for Integrating Land and Wildlife Management: Deer in Forests  
• Tips for Integrating Land and Wildlife Management: Quail and Timber  
• Using Soils to Guide Fertilizer Recommendations for Southern Pines  
• What is in a Natural Resource Management Plan?  
• What to Expect in a Forest Inventory  
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Blanton's Longleaf  
Container Nursery 

Jason Blanton 
(850) 973-2967 

blantonsnursery@earthlink.net 
 

 
 
 

Frankie Hall 
(352) 374-1542 

 

 
National Wild 

Turkey 
Federation 

www.floridanwtf.org 
www.nwtf.org 

 
 
 
 
 
 
 
 
 

(850) 222-5646 
info@forestfla.org 

 
 
 

 
 

 
 
 

Wayne Bell 
(229) 985-0321 
(800) 633-4506 

Mobile: (229) 873-4316 
wbell@interforestry.com 

 
 

 

Forest 
Environmental 
Solutions, LLC 

Joseph Gocsik 
( 352) 206-8776 

    JOE@FESFL.com 

 

Southern 
Forestry 

Consultants 
 

Monticello, FL office: (850)-997-6254 
Quincy, FL office: (229) 246-5785 
Northwest FL office: (334) 393-7868 

 
 
 
 
 

Ray Horne 
 (352) 485-1924 

rhorne1964@earthlink.net 
 

 
 
 
 

Alan Jaye 
(334) 830-1677 

ajaye@greencirclebio.com 

 

 

McGowan Forestry 
Babe McGowan 

(229) 376-0581 
babemcgowan@gmail.com 

 

American 
Forest 

Management, Inc. 
 

Alachua Office: (386) 518-6344 
13570 NW 101st Drive, Suite 500 
Alachua, FL 32615 
 

Marianna Office: (850) 526-5110 
4962 Old Spanish Trail 
Marianna, FL 32448 
 

Americanforestmanagement.com 
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