1

[image: image1.emf]90ºW 25ºN

35ºN

30ºN

First Entered U.S. at Grand Bay 1911

First Entered U.S. at Grand Bay 1911

-

-

12

12

Cogongrass 2007

Cogongrass 2007

Eradication 

Underway


Proceedings of the 

Regional Cogongrass Conference:

A Cogongrass Management Guide
 Confronting the Cogongrass Crisis Across the South

Edited by

Nancy J. Loewenstein and James H. Miller

Hosted by the

Alabama Cooperative Extension System

Auburn School of Forestry and Wildlife Sciences

US Forest Service

November 7th and 8th, 2007

Arthur R. Outlaw Convention Center

Mobile, Alabama
[image: image7.jpg]



Conference Co-Chairs

James H. Miller
 USDA Forest Service R&D
Nancy J. Loewenstein
Auburn University 

School of Forestry and Wildlife Sciences 
and

Alabama Cooperative Extension System 

Conference Sponsors

We sincerely thank the following sponsors for supporting this conference:

Platinum

 Alabama Sustainable Forestry Initiative

Gold
Alabama Invasive Plant Council

 USDA Forest Service Eastern Forest Environmental Threat Assessment Center
USDA Forest Service Forest Health Protection State and Private Forestry

Silver

Alabama Power

Auburn Center for Forest Sustainability

Auburn School of Forestry and Wildlife Sciences

Baldwin County (Alabama) Soil and Water Conservation District

National Council for Air and Steam Improvement (NCASI)

National Park Service

Bronze

BASF

Lee County (Alabama) Soil and Water Conservation District

We sincerely thank the following vendors and exhibitors for supporting this conference:

Vendors 
BASF

Coosa Trading Company (Eric Prater, vendor coordinator)

DOW
Helena Chemical

Nufarm Chemical

UAP Distribution, Inc.

Exhibitors

Alabama Invasive Plant Council

Florida A&M University

Mississippi Exotic Pest Plant Council

Mississippi USDA

Mississippi State University GeoResources Institute

Tennessee Exotic Pest Plant Council

Introduction
This Regional Cogongrass Conference was organized because of the deep concerns expressed by many over the unrelenting invasion of this bold, unwanted, and hard-to-control grass, this cogongrass. Even though many seem acquiescent to the spread of kudzu, privets, or honeysuckle, the takeover by cogongrass drives well deserved fears and dire predictions by land users, owners, and conservationists alike. Its occupation is so tight and complete that it excludes even other invasive plants, and certainly most wildlife, insects, and micro-fauna and flora.  It does not just alter the web-of-life, it replaces it with a lime-green biological desert.  It completes its domination by burning so intense that it consumes any and everything to below 10 feet high, whether native shrubs or human structures, to threaten the lives of firefighters.  Throughout the World, on every continent except Antarctica, its notoriety as the “Worst Invasive Plant of Non-crop Lands” is well-earned since it exacts huge tributes and enacts lasting changes on cultures that live close to the land, and our southern culture actually lives close to the land but few remember this.  We live from the land still in both sustenance and spirit, since we have been blessed to inhabit one of the richest land-plant-soil systems remaining on the planet.  Few other countries can even remember such a time in their recent history, their time is long past, but we live in such a time now. How long will this last?

Only recently have we learned that major civilizations throughout history have “perished” when they neglected or overused their productive land base, or when climate change had it in for them (see Jarred Diamond’s Collapse).  From the current vantage point it might appear that both of these factors are at work now--unrelenting occupation by cogongrass and other invasives that stop productivity and the warming and drying of our region. Both factors challenge our resolution and creativity to JUST recognize the problems in enough time, confront the problems, organize and arm ourselves, and enact well-devised solutions, or at least attempt solutions.  There is one other common trait that “perished” civilizations shared that now harkens to us; their leaders failed to understand the real land-soil-plant crises, pointed to other less severe problems as the culprit, and did not lead needed proactive programs and life-style modifications. Most of these past demises were thought to be insurmountable changes underway caused by demon spirits.   We are hopefully not that ignorant now and know better.  Ameri-CANS know we CAN do the improbable and have done it before given that we are organized, trained, empowered, and left to apply our collective and individual initatives.  We can stop cogongrass, if we so desire, there is no doubt. Not withstanding that facing a common foe for the common good is not in vogue, since self interests appear to rule the day. 


This conference will hopefully will play a pivotal role in changing our predicament by detailing the problem due to cogongrass, the circumstances that hinder right action, and the direction we should collectively take armed with the knowledge that we have gained.  Many of the experts on cogongrass from impacted states in our region willingly gathered to share their knowledge at this Conference and provided carefully written instructions that form this preliminary draft of “The Cogongrass Management Guide”, which now you have in your hands.  We are exceedingly grateful to them for their dedication of time and energy.  These experts are both knowledgeable and form the frontlines for combating cogongrass in their states and do it on a regular and persistent schedule.  It is not easy to confront this invasion at this time in our history.  Dr. Ray Dickens, Auburn University, was first to stand up in the 1970’s and boldly state that we must stop cogongrass now or we will regret otherwise. He was right, but unfortunately ignored.  Others have followed him and done their best to combat cogongrass, like Art Miller in Georgia during the 1990’s.  Now we must say it louder, together, and to our citizens and leaders, “We must stop this invasion of cogongrass.”  We must stop the spread eventhough it is like fighting a huge creeping wildfire that is spotting and like attempting to slow a locomotive heading towards us and gaining speed. We cannot stop saying “Stop the Spread” and killing cogongrass where we find it, because if we do not stop it in the South, it will consume much of lands and spread throughout the Eastern and northwestern U.S. We are on the frontlines.  It is our responsibility, not others.  There is no other time, but now, and no place to hide from the future blame of yet unseen generations saying “we wasted our precious lands and land resources by relenting to this tyrant grass…. that they now have to live with and make a living from and raise our children in a degraded landscape”, much like the rest of the whole does today.  JHM
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The Context of the South’s Cogongrass Crisis


James H. Miller, Ecologist, U.S. Forest Service R&D

Auburn University, Alabama 

Cogongrass is a world-class weed that is invading the South.  The southern region is in a crisis.  Cogongrass (Imperata cylindria) is a world-class invasive grass and a Federally-listed noxious weed that continues to invade more lands and is widely regarded as the worst invasive threat in the Southern U.S.  Since its multiple introductions in the early 20th century, it has spread to infest 1 million acres in Florida and tens of thousands of acres in Alabama, Georgia, Louisiana, Mississippi, South Carolina and Texas. Annual spread rates are estimated in the thousands of acres and its tolerance to shade means that infested acreage includes interior forests.  Between 1952 and 1974, cogongrass invaded 850 acres per year in Mobile County to occupy 10,000 acres by 1974.  Short distant spread by windblown seed and long distant spread by movement of contaminated pinestraw, vehicles and rhizomes in fill dirt means entry to Tennessee, North Carolina, and Arkansas is imminent.  Most of the Eastern U.S. and Pacific Northwest states are considered vulnerable. The outcome of cogongrass occupation on other continents has been devastating and this same trend is underway in the South where cogongrass can eventually cover most uncultivated lands. It will not magically disappear someday without concerted programs to contain and combat it.  The contributions of dedicated experts to this conference’s proceedings should help us all.
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It is an era of rapid environmental and ecological change.

The invasion of cogongrass appears facilitated by dynamics in this era of rapid global warming, increased air pollution with higher carbon dioxide levels, human encroachment with wildland fragmentation, and solidifying urbanization with a population indifferent to the land base that supports them.  These conditions favor cogongrass invasions.  However, a wider understanding of this problem should lead to more problem recognition, unified programs with laws, policies, and funding to counter this invasion.
The answers to the following questions are contained in this ”Proceedings of the Regional Cogongrass Conference”, and should aid us in confronting the cogongrass crisis across the South: 

· What makes cogongrass so invasive and difficult to control?

· Where are current infestations, where is cogongrass heading and how can we prevent the spread?

· What are the most effective integrated treatments and management regimens for forestry, preserves, pastures, and rights-of-ways?  What information are we lacking?

· What is the value of burning and mechanical treatments when used with herbicide applications? 

· How can herbicides be selected and applied to be most effective (herbicides, decoding generic formulations, timing, mixing ingredients, and application systems)?

· What have researchers found by comparing alternative treatments for rehabilitation and restoration?

· What have practitioners learned during operational treatments?

· What cost-share, incentive, and State programs are currently available?

· How can we organize ourselves and build cooperative programs at the local, county, state, and regional levels?

Cogongrass forms the most exclusive infestations of all invasive species.  Productivity losses to forestry, pasture, and orchards are evident but yet to be documented, while control costs are mounting across land uses, including rights-of-way and municipalities.  Vast displacement of native plants and wildlife is underway, and is exasperated by the extreme flammability of the grass.  This siege to our lands and their richness and productivity cannot be tolerated without a concerted attempt to stop its spread, and reclaim and secure the future of our lands from this and other invasive species.  The insights that follow in this publication, by some of our most expert scientists and managers, should aid us greatly in devising strategies, policies, and networks to contain the spread and restore infested lands. 

Cogongrass Impacts

· Stops or hampers productive use of forest lands, pastures, pecan and other orchards, impacts container crops and right-of-way management and is invading municipalities. 

· Is highly flammable and presents a high risk to rural homeowners and firefighters.

· Wildlife habitat is destroyed and hunting privileges denied.  

· Recreational value is nonexistent and the natural beauty of our lands is defaced.

· Reduces native species biodiversity, impacts community and ecosystem functions and interferes with ecosystem services.

· Eradication costs vary but exceed $200 per acre and can range much higher.  

Cogongrass is part of a BIGGER INVASION in the South that demands both a separate and unified management program.  The many major seaports around the Gulf coast combined with a long period of horticultural introductions throughout the region have resulted in multiple plant invasions underway in concert with the cogongrass spread.  Tallowtree (Triadica sebifera) is spreading upward from the Gulf Coast, from an epicenter near Houston, TX, to currently occupy over 600,000 acres.  Japanese climbing fern (Lygodium japonicum) is spreading outward from the coast by spores in wind and contaminated pinestraw and equipment to infest over 200,000 acres.  Tropical soda apple (Solanum viarum) was introduced in Florida in the 1990’s and now occupies over 200,000 acres and is spreading rapidly by cattle transport and wildlife.  Japanese honeysuckle (Lonicera japonica) and Chinese privet (Ligustrum sinense) are both at pandemic levels across the South exacerbating all control and restoration efforts dealing with cogongrass.

Although there is “one invasion of cogongrass” impacting the region, each State differs greatly in their laws, management efforts, and funding.     

Unified Program Goals for all States should be to:

· Prevent the northward spread and spread into adjoining States.

· Contain the spread of the advancing front within States.

· Save special habitats and preserves from degradation.

· Restore infested lands to a productive status to include diverse biology.  

This means that Invasive Management Plans are needed in every State, which includes adaptive management cycles of learning and sharing advancements in understanding to all stakeholders. All actions and strategies must work through collaborative networks across fragmented landscapes with the aim to constrain invasions and restore eco-services.  I have termed this process “Adaptive Collaborative Restoration”.  “Adaptive” since we are learning as we go, “collaborative” since we must be connected with adjacent lands and managers, and “restoration”, since our aim is to sustain and restore healthy food and fiber production systems as well as the wildlife habitat and recreation value associated with these lands.
The Program Elements of an Invasive Adaptive Collaborative Restoration Program are:

· Cooperative networks among stakeholders and partners at the regional, state, multi-county and county levels.

· Spread prevention strategies and programs through improved laws, policies, and public education; along with promoting new responsibilities such as not planting invasive plants and sanitizing equipment and personnel when moving among infested sites.

· A network for Early Detection and Rapid Response (EDRR) to identify and locate new high risk introductions, communicate and verify the sites, and eradicate the outlier infestations.    
· Survey and Mapping of existing and spreading invasions to identify areas of high infestations, advancing fronts, and outliers with real-time displays that are web accessible.

· Coordinated control, containment, and eradication through repeated integrated vegetation management treatments along with monitoring and conveying results.

· Focused research with rapid technology transfer through effective networks.
Cogongrass is a “problem of the commons” and we all are impacted and must help

There have been a few examples of concerted and focused efforts to contain cogongrass in the region. There was an effective eradication program in Georgia by the State APHIS Coordinator, Arthur Miller, in the 90’s.  Georgia is again organizing to carry on eradication.  Dearl Sanders in Louisiana has directed a State effort for a decade to combat cogongrass in his State.  Florida’s Environmental Protection Agency’s Bureau of Invasive Plant Management uses State appropriated funds through an organized program for invasive plant control on “preserve lands”, including cogongrass.  None have been strong enough to stop the persistent spread within any state or across state lines.  Presently, grass-root Cogongrass Task Forces are being formed in Georgia, Mississippi, South Carolina, and Louisiana.  Still, little State political recognition or leadership has been applied to the problem and funding of programs is lacking.  
Tools of Integrated Vegetation Management (IVM).   

· Prescribed fire

· Mechanical

· Herbicides

· Biological Control
· Cultural treatments with planting other species

These are the tools that must be sharpened and refined to combat cogongrass on the land.  
At each level of engagement with the cogongrass dilemma we must collectively determine:

· What are our GOALs and desired outcomes? 
· What do we need to know to be successful to reach those goals?

· What do we need organizationally and physically to be successful?

· What is the most “valuable resource” that we want to protect (prioritization)?

· What must we do right to succeed?  (What is critical?)

· What role will government play at the various levels?  

· What roles must private landowners, industry, and citizens play to be successful?
Cogongrass (Imperata cylindrica) : Biology, Distribution and Impacts in the Southeastern U.S.
Gregory E. MacDonald

Department of Agronomy, Institute of Food and Agricultural Sciences,
University of Florida
Biology
Cogongrass is a warm-season perennial grass species found throughout the tropical and subtropical regions of the world (Holm et al., 1977).   It produces extensive rhizomes which allow it to spread and dominate a wide range of disturbed sites (Holm et al., 1977; Brook, 1989). In addition to rhizome production, cogongrass invades and persists through: 1) adaptation to poor soils and drought, 2) prolific wind disseminated seed, and 3) the ability to withstand and thrive in a fire-based ecosystem (Hubbard et al., 1944; Holm et al., 1977; Brook, 1989; Dozier et al., 1998).

Cogongrass leaves grow directly from creeping underground rhizomes, giving the plant a stem-less appearance (Holm et al., 1977; Bryson and Carter, 1993).  The leaves possess smooth or sometimes hairy sheaths, with a membranous ligule.  The leaves are slender, flat and possess serrated margins and an off-center prominent white mid-rib (Hall, 1978; Holm et al., 1977; Terry et al., 1997).  The serrated margins of the leaves accumulate silicates, which deter grazing (Dozier et al., 1998).  The leaves can reach 4 to 5 feet in height under conditions of good moisture and fertility (Holm et al., 1977).

Cogongrass rhizomes can comprise over 60% of the total plant biomass and this low shoot to root/rhizome ratio contributes to its rapid regrowth after burning or cutting (Sajise, 1976). Cogongrass rhizomes are white and tough with shortened internodes.  Rhizomes are covered with brownish colored cataphylls (scale leaves), which form a protective sheath around the rhizome (Ayeni, 1985; English, 1998).  The formation of rhizomes occurs within 3 to 6 weeks of initial growth, depending on whether the plant is regenerating from a seed or rhizome fragment.  Soerjani (1970) estimated cogongrass rhizome production and calculated that over 2 million shoots could be present per acre.  More recent research by Terry et al. (1997) suggests fresh weights of rhizomes as high as 40 tons per hectare; this providing a tremendous amount of biomass for regeneration after foliar loss.

Gaffney (1996) observed apical dominance in cogongrass rhizomes, where the shoot tip will sprout, but other shoots along the rhizome remain unsprouted because the shoot tips produce hormones (auxins) that keep the subtending shoots from sprouting.  English (1998) induced axillary buds along cogongrass rhizomes with exogenous applications of synthetic auxins, further supporting the role of auxin-regulated apical dominance. 

Cogongrass is also a prolific seed producer, with over 3000 seeds per plant.  Cogongrass produces a shortly-branched, compacted and dense seedhead.  The seedhead is cylindrical and spike-like averaging 10 to 20 cm long, with fluffy, white plumes.  Flowering time is highly variable depending on region and environment.  In the U.S., flowering generally occurs in the late winter/early spring (Shilling et al., 1997; Willard, 1988); but disturbances such as burning, mowing, grazing, frost or the addition of nitrogen can also stimulate flowering (Holm et al., 1977; Soerjani, 1970; Sajise, 1972).  The plumed seeds can travel long distances but generally movement is 15 m (Holm et al., 1977) although McDonald et al. (1996) reported greater movement from larger clumps of aggregate seed. No dormancy mechanisms have been observed in cogongrass seed, and research has shown a rapid decline in seed viability over time, with a complete loss of viability after one year.   

The spread of cogongrass through seeds has been debated by several researchers in the southeastern U.S. Viable seed has been reported in Alabama, Mississippi and parts of Florida; although Willard et al. in 1990 reported the primary spread in Florida was from rhizome pieces, either through contaminated fill dirt used in construction or intentional plantings for forage.  Previous research has shown that cogongrass is not self-compatible and must out-cross to produce viable seed.  Therefore, populations originating from rhizomes spread clonally until they grow within close proximity to genetically different populations.  This lack of seed viability within populations has occurred in the regions along the Gulf Coast, but not as frequently in peninsular Florida.  Burnell et al. (2003) showed that cogongrass first-year seed germination from populations in southern Mississippi, U.S. was over 95%.  

Seedlings tend to emerge in groups and seeds require light for germination.  Burnell et al. (2004) found germination in seed collected from Mississippi populations occurred from 11 to 43 C with an optimum temperature of 30 C.  Dozier et al. (1998) indicated that seedling establishment is favored in areas of limited competition, such as disturbed sites, and further suggested that cogongrass seedlings would be unlikely to establish in areas with >75% sod cover.  However, additional research has shown that cogongrass seed is able to invade and grow in established native plant communities but that tillage and burning does favor cogongrass establishment.  Therefore, activities such as natural disasters (e.g., hurricanes) and human disturbance (e.g., logging, road construction) will favor cogongrass spread and establishment from seeds. 

Cogongrass is differentiated from the other species of Imperata by the presence of two flower anthers, while other species, including Brazilian satintail (Imperata brasiliensis), have just one anther (Gabel, 1982; Hitchcock, 1951).  However, Hall (1978) did not differentiate between I. cylindrica and I. brasiliensis, reporting single populations with both one and two anthers.  The variability observed and presence of differing anther number within a single population suggests potential hybridization between the species (Hall 1998).  Molecular characterization has been performed, but on a limited scale.  Therefore, no clear genetic classification for cogongrass distribution throughout the southern U.S. can be made. 

Another important genetic aspect is the sale of cogongrass var. Rubra, or var. koenigii.  This variant is widely promoted as an ornamental grass under the names Rubra, Red Baron and Japanese Blood Grass.  These varieties have been reported as non-aggressive, but research by Greenlee (1992) and Bryson (personal communication) suggest that under certain environmental conditions these plants revert to the green, invasive form.  The greatest concern, however, is the potential for hybridization between ornamental ecotypes and weedy biotypes found in the southern U.S.  The ornamental varieties have been shown to survive as far north as Ann Arbor, Michigan and this could dramatically extend the host range of this invasive species.  Studies by Gabel (1982) and observations by Hall (1998) which suggest a high degree of variability and potential hybridization within the species further elevate the importance of this issue.  

Distribution, Habitats and Impact
Cogongrass is found throughout the world, thriving in areas of natural and particularly human disturbance, and is reported established on over 500 million hectares world-wide (Holm et al., 1977; Dozier et al., 1998).  Cogongrass is found along the Mediterranean Sea in Europe and northern Africa to the Middle East.  It is present in Iran and Afghanistan and throughout India.  There are Imperata grasslands in northern India that stretch into Nepal.  Cogongrass is most wide spread in Asia where over 70 million acres are reported as infested (Garrity et al., 1997).  It occurs throughout Southeast Asia, Indonesia and the Pacific Islands and estimates of infestation in Indonesia range from 8.5 million hectares (Garrity et al., 1995) to over 64 million hectares (Suryanta and McIntosh, 1980).  These areas possess large, solid stands, often called  mega-grasslands, Imperata savannas or sheet Imperata.  Many of these areas are reported to be greater than 22,000 continuous acres.  Areas like this also occur in Africa, where cogongrass is prevalent in the West African countries, and in the eastern countries of Egypt, Sudan, Ethiopia (Holm et al., 1977).  Cogongrass is also found in western South America while the closely related Brazilian satintail (Imperata brasiliensis Trin.) is found in central South America.  Brazilian satintail is also found throughout the Caribbean and south Florida and is often confused with cogongrass. 

Cogongrass was inadvertently introduced in the U.S. (Mobile, Alabama) in 1912 as a packing material in Satsuma oranges from Japan (Tabor, 1949; 1952; Dickens, 1974).  Cogongrass from the Philippines was purposefully introduced to Mississippi as for forage in 1921, with subsequent forage trials carried out in Florida, Alabama and Texas, although the Texas planting died out in the first year (Hubbard et al., 1944; Dickens and Moore, 1974).  Cattlemen in Florida interested in cogongrass as a forage acquired the grass in 1939 and by 1949 over 1000 acres had been established in central and northwest Florida (Tabor, 1952; Hall, 1983; Coile and Shilling, 1993).  Trials concluded that cogongrass was not an acceptable forage due to poor nitrogen content, poor digestibility and accumulation of silica in the mature leaf tissue. 

Cogongrass tolerates a wide range of soil conditions, but appears to grow best in soils with acidic pH, low fertility and low organic matter. Habitats infested with cogongrass are quite diverse, ranging from the course sands of shorelines, the fine sands or sandy loam soils of swamps and river margins, to the >80% clay soils of reclaimed phosphate settling ponds.  Saxena and Ramakrishnan (1983) report cogongrass to be extremely efficient in nutrient uptake.  Brook (1989) also report associations with mycorrhiza, which may help explain its competitiveness on unfertile soils.  Brewer and Cralle (2003) also suggested that cogongrass is a better competitor for phosphorus than native pine-savanna species in the southern U.S., citing that legume species are frequently displaced through this competitive mechanism.  

Cogongrass is a C4 grass species (Paul and Elmore, 1984), and while it is best adapted to full sun, cogongrass can also thrive under moderate shade (Hubbard et al., 1944).  Studies by Gaffney (1996) and Ramsey et al. (2003) showed that cogongrass has a light compensation point of 32 to 35 mol.m-2.s-1 (approximately 2% full sunlight) indicating the ability to survive as an understory species.  This would explain its ability to both rapidly invade deforested areas and persist in plantation crops.

Cogongrass habitats in the southern U.S. are often fire-based ecosystems where excess leaf biomass provides fuel for fires.  In its native range cogongrass is a pyrogenic species, relying on fire for survivability and spread (Holm et al., 1977).  Cogongrass fires are very intense and hot, with little above ground vegetation able to survive, limiting natural secondary succession (Eussen and Wirjahardja, 1973; Seavoy, 1975; Eussen, 1980; Lippencott 2000).  Fires from cogongrass are typically 15 to 20% hotter and more intense than natural fires in pine-based ecosystems in the Southern U.S. 

Another mechanism by which cogongrass maintains dominance is through allelopathy. Cogongrass has been reported to suppress the growth of crops and studies have demonstrated the potential allelopathy of cogongrass (Eussen, 1979; Casini et al., 1998; Koger and Bryson, 2003). Interference can also be in the form of physical injury; the hard, sharp points of cogongrass rhizomes penetrate the roots, bulbs and tubers of other plants, leading to infection (Boonitee and Ritdhit, 1984;  Eussen and Soerjani, 1975; Terry et al., 1997).   

Cogongrass invades and persists in moist tropical areas and is considered a primary weedy species in tea (Camillia sinesis L.), rubber (Hevea spp.), pineapple (Ananas comosus Merr.), coconut (Cocos nucifera L.), oil palm (Elaeis spp.) and other perennial plantation crops in Asia.  In Africa it causes the greatest damage in agronomic production (Ivens, 1980) and is considered to be the most serious agricultural weed in Benin, Nigeria and southern Guinea, infesting over 20 crop species (Chikoye et al., 2000).  Early reports by the International Institute of Tropical Agriculture (1977) showed 54% of the total crop production budget was cogongrass weeding.  Chickoye et al. (2000) stated farm size in west Africa was limited by the labor intensiveness of cogongrass and Terry et al. (1997) reports that vast areas of arable land in west Africa has been abandoned due to the lack of effective cogongrass control.  Cogongrass is occasionally used as a forage crop in underdeveloped countries, but can only be grazed when the plants are very young.  Intensive management is needed to maintain the foliage in the juvenile vegetative stage.  Cogongrass has also been shown to harbor locusts, and there is evidence that swards of this grass are a major breeding ground for these pests (Brook, 1989).  

In the U.S., cogongrass poses the most serious threat to native ecosystems.  There are over 1,000,000 acres with some level of infestation in Florida alone.  Several thousand acres are also infested in the states of Alabama and Mississippi (Bryson and Carter, 1993; Matlack, 2002).  This species can also be found as far west as Louisiana and as far north as the coastal regions of Virginia.  Cogongrass generally invades areas after a disturbance, such as natural fire or flood or mining/land reclamation, forest operations, highway construction and maintenance.

Once established, cogongrass out-competes native vegetation, forming large solid stands with extremely low species diversity and richness.  Lippencott (2000) found that cogongrass altered normal fire cycles of sandhill communities, a natural ecosystem of the southeastern U.S. The fires within swards of cogongrass had higher maximum temperatures at greater heights and increased fire mortality of long-leaf pine, normally a fire tolerant species.  The author further hypothesized that the changes in fire behavior due to cogongrass invasion could shift sandhill ecosystems from a species-diverse pine savanna to a cogongrass grassland.  Cogongrass is also becoming a major constraint in the forestry industry, invading and persisting in newly established pine plantations (Jose et al., 2002; Miller, 2000).  In addition, cogongrass poses a major fire hazard along state highways and federal interstate highways due to excessive smoke and thus limited visibility.  It also may promote wildfires in residential communities, especially those near wooded areas. 

Biocontrol 

Literature records suggest a considerable number of potential natural enemies of cogongrass, including over 80 pathogens, 90 insects, and several nematodes and mites associated with cogongrass world-wide (Van Loan et al., 2002). Several researchers have studied the gall midge (Orsioliella javanica Kieffer), which is reportedly specific to cogongrass (Soerjani, 1970; Mangoendiharjo, 1980; 1986).  This insect destroys shoot meristems, but only after the foliage is cut and the rhizome system debilitated.  This requirement, along with natural enemies of the midge, significantly reduces the potential of this control option.  Recent research by Yandoc et al. (1999) has shown cogongrass in the U.S. is susceptible to infection with two fungal pathogens, Bipolaris sacchari (E. Butler) Shoem. and Drechslera gigantea (Heald & F.A. Wolf).  Subsequent studies utilizing these pathogens as bioherbicides report good foliage control, but limited activity on rhizomes (MacDonald et al., 2001; Yandoc, 2001).  Although several organisms have been found and tested, several researchers state that there is little hope of finding a successful biological control for cogongrass (Ivens, 1980; Brook, 1989).  They claim the distribution of this species is so world-wide that the chances of finding a novel biological control agent in an area where cogongrass does not exist are slight. 
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Cogongrass Distribution

The introduction of Cogongrass into the United States was initially accidental though  use as a packing material for shipment of orange plants form Japan to Grand Bay, AL in the winter of 1912.  Other early introductions were made in Mississippi and Florida in forage test trials and for erosion control. Since that time it has spread throughout the southeastern states from Alabama west through Mississippi to Louisiana and east to South Carolina.  Currently there are over 1 million acres in Florida and several thousands of acres in Alabama and Mississippi.

Ornamental introductions continue to be made in the U.S. with the numerous “red cultivars” offered by nurseries that are subject to much debate by invasive plant researchers and managers as to their “stated” lack of  potential to revert to the “invasive” form.  In more northern latitudes cogongrass may not successfully overwinter but most of the Eastern U.S. and Pacific Northwest states may be at  risk .
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County level infestations of cogongrass. October 2007. EDDMaps – Bugwood Network. 
The Spread of cogongrass in Georgia.  The recent spread/detection in Georgia over the past 10 years has accelerated to 25 new infestations per year.
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Number of infestations of cogongrass in Georgia tracked over the past 13 years.
Vectors of Cogongrass Spread

Cogongrass spreads by by both seed and rhizomes.  Windblown seed can move several miles in air currents  and both seed and rhizomes move even farther when hitchiking on equipment, mulch, and fill materials.  Vegetative spread in existing infestations was recently found to exceed  200 sq ft per day in drought conditions in the Florida Panhandle (C. Ramsey, USDA APHIS-PPQ-CPHST, personal communication). Spread along highway right-of-ways through road construction and other maintance activities has resulted in widespread movement throughout Alabama, Mississippi and Florida.  Todate, most infestations in Georgia and South Carolina have been introduced by contaminated equipment used for site preparation, tree planting, wildlife food plot preparation, powerline installation, as well as movement of contaminated fill dirt and other direct movement by man.  

Elements of Prevention Programs 

Creating awareness of the potential of spread and impacts on management is a critical outreach programming component and the audience is vast.  The call for participation in this conference shows the comprehensive need to inform and educate  “ . . .land owners and managers, contractors and consultants, State and federal agency management staff, policy makers, researchers, citizens, commodity group leaders, lawmakers, equipment and herbicide manufacturers, distributors, and retailers in Alabama, Arkansas, Florida, Georgia, Louisiana, Mississippi, North Carolina, South Carolina, Tennessee, and Texas. Participation is particularly encouraged by State departments of agriculture, conservation, transportation, and forestry; State cooperative extension leadership, specialists and agents; State and County Highway and Roads Departments; Soil and Water Conservation Districts and  Resource Conservation and Development leadership and staff; USDA Natural Resources Conservation Service, USDA Forest Service, USDI Park Service, and U.S. Fish and Wildlife Service leadership and staff. “

Heightening awareness among land managers, loggers, highway, ROW, and utility contractors, hunters, farmers, nursery operators, and the general public will be necessary to reduce the potential movement of cogongrass that can be associated with their every day management activities. In an effort to reduce the introduction of new infestations, preventative measures, including equipment sanitation and off-site material quarantines, should be highlighted through educational programs for foresters, natural resource managers, highway and ROW maintenance workers, farmers, landscapers and the general public.  
Encouraging proper equipment sanitation practices when operating on infested sites and moving equipment to other locations to prevent spread include: 
· Cleaning of radiators, screens, and equipment parts that collect seed or come into contact with the soil and rhizomes; 

· Inspecting sources of off-site material including soil, gravel, and mulch for invasive species; and 

· Establishing central staging areas on a property when equipment and material from off-site are stored or staged to allow easy inspection and monitoring for the introduction of invasives. 

Improved cogongrass identification, detection, and reporting.  State Department of Agriculture nursery inspectors in Georgia and South Carolina have recently received training in order detect cogongrass in routine nursery inspections. In-service training sessions and field tours on cogongrass identification and management are being conducted across the South by State, Federal and University personnel.  

Early Detection, Rapid Response 
While cogongrass has been established in several of our southeastern states for more than 90 years, its continued spread throughout the southeast, with potential into the Atlantic, Midwestern and West Coast states, requires a need for concerted efforts in Early Detection and Rapid Response (EDRR).  Aggressive educational efforts to help reduce the vectors of spread along with “eyes on the ground” to rapidly identify new infestations followed by effective initial treatment, follow-up and rehabilitation/restoration can limit the expansion of cogongrass.

All of the southeastern states have implemented programs to control existing populations at various levels.  In Georgia and South Carolina, presently at the forefront of the advance, state-level EDRR programs have been implemented.  With support from USDA Forest Service, USDA APHIS-PPQ, USGS, state agencies, state Exotic Pest Plant Councils, and university cooperators, infestations are being mapped and treated.  
Through the Bugwood Networks Early Detection and Distribution Mapping System (EDDMapS) a database with all information on Georgia’s cogongrass infestations and treatments is stored in a Microsoft SQL 2005 Server. New infestations and treatment records are sent to Bugwood personnel for entry into the database. All dates and types of treatments are kept in a separate table and tied to each individual infestation to allow for easy report generation and program evaluation. With additional data provided by the other southeastern states, the database is used to dynamically create both the county-level and point distribution maps across the South.
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Cogongrass Information Resources

The University of Georgia’s Bugwood Network (www.bugwood.org) develops and provides information and support for invasive species education, outreach, control and mapping across the South, as well as programs nationally and internationally on all taxa of invasive species along with links to the Southeast Exotic Pest Plant Council (SE-EPPC), state EPPCs and to EDDMapS through www.invasive.org. 
Of specific relevance to cogongrass efforts is www.cogongrass.org which provides comprehensive information on cogongrass in Georgia along with links to other southeastern state efforts on cogongrass. To date, Alabama, Florida, Georgia, Louisiana, Mississippi, South Carolina and Texas have on-going research, education and/or control programs that are supported by university, state and federal agency cooperators.  See www.cogongrass.org/links.cfm for links to state programs and cooperators.
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What Works on Cogongrass and What Does Not:
A Summary of nearly 10 years of cogongrass research 
in Mississippi
John D. Byrd, Jr., Extension/Research Professor of Weed Science

Mississippi State, MS  39762
Effective Herbicides for cogongrass control

Imazapyr (Arsenal, Chopper, and generics) and glyphosate (Roundup, Accord, and generics) have been found to be the most effective herbicides for cogongrass control.  Other herbicides that we have tested that were determined not to be as effective as these two active ingredients are shown in Tables 1 and 2.

In older studies and recommendations, two soil sterilants, Hyvar X (bromacil) at 18 or 24 lb ai/acre (see 1972 Mississippi State University Cogongrass Control Guideline) and a high-rate mixture of Karmex (diuron) plus imazapyr at 10.3 plus 1.3 lb ai/acre controlled cogongrass better than glyphosate or imazapyr applied alone. 

Timing and sequence of glyphosate and imazapyr applications
Both glyphosate as a 2% mixture of Roundup Pro 4L and imazapyr at 24 fl oz/acre of Arsenal 2L (0.375 lb ai/acre) consistently controlled cogongrass using: 

· Fall applications (last week of September) and 

· Spring applications followed by fall applications (last week of April or first week of May and last week of September) 

Control levels of 80% or above have been achieved with these products applied in fall or spring followed by a fall treatment repeated over three growing seasons (Wright 2004-present). 

Glyphosate applied in spring provides up to 90% control over summer months, but control typically drops below 40% prior to the next spring application.  Cogongrass control with imazapyr applied only in spring requires a longer interval to reach an acceptable level compared to glyphosate applied at the same time.  However, when repeated, spring applications of imazapyr reach 80 to 90% control and it remains consistent until the next spring.  

Frequency of herbicide applications  
Reduced rates of imazapyr (0.0625 or 0.125 lb ai/acre or about 1%) and glyphosate (0.25 or 0.5 lb ai/acre or about 1%) were evaluated as chemical mowing treatments for cogongrass with the goal to maintain 50% growth suppression.  The first year of this study, cogongrass required only one application of the high rates of imazapyr per growing season, while all other treatments required two applications.  However, in the second year of the study, 2 applications of all treatments were needed to maintain 50% control levels.

Wiper mower and ropewick trials on cogongrass

Cogongrass control was evaluated with herbicides applied through conventional flat fan nozzles at 20 gallons per acre (gpa) and the WetBlade mower at 1 gpa that wicks the herbicide on to the mown grass.   Treatments evaluated were imazapyr at 0.125 and 0.25 lb ai/acre, clethodim at 0.125 lb ai/acre (Select), or glyphosate.  Roundup Pro and Touchdown IQ formulations of glyphosate with surfactants were applied through nozzles at 4 lb ai/acre or 2%, while the no-surfactant Accord was applied at the same rates through the WetBlade.  No herbicide treatment applied with the WetBlade controlled cogongrass as well as conventional hydraulic nozzles.

A 33 or 50% solution of glyphosate or imazapyr was applied with a ropewick applicator to cogongrass in juvenile longleaf pines.  Cogongrass was wiped one or two directions to apply single or double rates.   The concentration of glyphosate or imazapyr was not significant nor was the number of applications.  While the level of cogongrass control was not as high as normally observed with imazapyr or glyphosate, this method did allow selective application of both herbicides in longleaf pine which are susceptible to injury from either herbicide at normally recommended application rates for cogongrass control.

Surfactant additives to herbicide mixtures
The surfactant, Dyne A Pak, added at 1% of the spray volume, enhanced control of cogongrass with imazapyr applied at rates of 0.125, 0.25, 0.375, 0.5, 0.625 lb ai/acre compared to a nonionic surfactant.  As imazapyr rates increased, cogongrass control increased.  A significant increase in visual control was only observed at imazapyr rates of 0.375 lb/acre or less after 1 year after treatment, while no significant differences were measured in rhizome biomass for any treatments (Chesser’s research 2005 to 2007)

Seedhead suppression with herbicides

Applications of glyphosate at 0.5 or 1.0 lb ai/acre, clethodim (Select) at 0.25 lb ai/acre, imazapic (Plateau) at 0.25 lb ai/acre, sulfometuron (Oust) at 0.09 lb ai/acre, or imazapyr at 0.25 lb ai/acre to cogongrass in dormant or ‘boot head’ growth stage reduced the number of viable cogongrass seed produced.  Trinexapac-ethyl at 0.08 lb ai/acre did not impact the number of seedheads or live seed.
Herbicide and cropping systems for cogongrass suppression
Cogongrass was controlled 60% by no-till drill planted soybean.  Control improved to 95% with applications of either 1 lb ai glyphosate or 0.125 lb ai clethodim (Select or Intensity herbicides).  However, soybean emergence has been successful at only one location each year (Ivy’s research 2004- present).

After two consecutive years of treatment, cogongrass control in a cropping system of Clearfield corn planted as no-till and treated with imazapyr at 0.38 lb ai/acre Arsenal preemergence was statistically similar to cogongrass treated with 0.75 lb ai/acre Arsenal without the Clearfield corn.  Wildlife activity as observed by tracks, scat, feeding signs, such as ears broken on stalk and fed upon, empty cobs on ground, etc. and actual animals disturbed indicated wildlife activity (dove, turkey, squirrel, deer, raccoon, rabbit) was much more prevalent in the Clearfield corn than in cogongrass alone (Burns’ research 2004- 2005).

Mechanical, burning, and herbicide combinations
Cogongrass foliage removal by mowing or burning prior to application of glyphosate at 2.25 lb ai/acre or 0.63 lb ai/acre imazapyr improved visual control one year after treatment.  Rhizome biomass was also reduced by all treatments except glyphosate applied after foliage was burned (Myers’ research 2004-2006).

Mechanical control trials on cogongrass

Imazapyr at 0.63 lb ai/acre glyphosate at 2.25 lb ai/acre, or a mix of these two was applied to cogongrass regrowth foliage after tillage with a rotary tiller, disk, or moldboard plow.  Tillage prior to herbicide application improved cogongrass control 21 months after treatment regardless of herbicide applied as evaluated by stem and rhizome weights.  Without herbicide application, the rotary tiller provided the best cogongrass control.  There was no significant difference among herbicides following a tillage treatment.

Rotary tillage reduced cogongrass stem weights 74 to 92% and rhizome biomass between 88 to 98% after two years tillage.  By comparison, disking reduced stem weights 61 to 80% and rhizome biomass 47 to 80% and the moldboard plow reduced these parameters 56 to 80% and rhizome weights 47 to 85%. 

Cogongrass was mowed from March through October every other month, every month, every other week, or every week with a string trimmer.  After two years, cogongrass stem density was reduced 21, 27, 52, and 85%, respectively, at the end of the growing season, but stem density was not different than the unmowed plots at the start of the next season. At the start of the fourth year, cogongrass stem density failed to recover.  Plots were mowed at the same frequency years four and five.  By the end of the fifth year, cogongrass stem density was reduced 22, 39, 66, and 86% in plots mowed bimonthly, monthly, biweekly, and weekly, respectively, compared to the untreated.  Rhizome biomass was reduced 17, 33, 60, and 70% in those respective plots.  Stem height and density in 2007 were still much lower than the unmowed cogongrass (Burnell’s research 2001 to 2004).  Exceedingly frequent mowing over five years is impractical but has shown positive rhizome control.

Ineffective herbicides tested
Flumioxazin (Valor or Broadstar) at 0.06, 0.125, or 0.25 lb ai/acre with 0.46 lb/acre ammonium sulfate was mixed with 0.75 lb ai imazapyr or 1.5 lb ai/acre glyphosate and applied to cogongrass.  No improvement in cogongrass control was observed with any treatment compared to imazapyr or glyphosate applied without flumioxazin.

Table 1.  Herbicides evaluated in 1999 and 2000 that did not provide cogongrass control equal to glyphosate or imazapyr.

	Herbicide(s)

Trade Name
	Herbicide(s)

Common Name
	Rate(s) 

lb ai/A

	Asulox
	asulam
	3.3, 5.0

	Velocity SP
	bispyribac-sodium
	0.03

	NA
	V10029
	0.63 oz

	Accent Herbicide
	nicosulfuron
	0.03, 0.06

	Beacon Herbicide
	primisulfuron
	0.04, 0.07

	Finale, Ignite, Liberty, Rely
	glufosinate
	0.34, 0.67

	Escort XP
	metsulfuron
	0.02, 0.04

	Oust XP
	sulfometuron
	0.12, 0.23

	Drive 75 DF Herbicide
	quinclorac
	0.5, 1.0

	Maverick, Outrider
	sulfosulfuron
	0.06

	Bladex and CyPro
	cyanazine
	2.0, 4.0

	Karmex
	diuron
	1.0, 2.0

	Bicep
	atrazine + metolachlor
	1.7 + 2.1, 3.4 + 4.1

	Sencor + MSMA
	metribuzin + msma
	0.375 + 1.8

	Hyvar X and X-L
	bromacil + diuron
	1.6 + 1.6

	Glean
	chlorsulfuron 
	0.5, 1.0

	Velpar L
	hexazinone
	1.5, 3.0

	Cadre, Plateau
	imazapic
	0.2


Table 2.  Herbicides that did not control cogongrass as well as glyphosate or imazapyr.

	Herbicide(s)

Trade Name
	Herbicide(s)

Common Name
	Rate(s)

 lb ai/A

	Achieve
	tralkoxydim
	0.52

	Shark
	carfentrazone
	0.40

	Raptor
	Iiazamox
	0.06

	Callisto
	mesotrione
	0.65

	Clincher
	cyhalofop
	0.55

	Define
	flufenacet
	0.44

	Envoke
	trifloxysulfuron
	0.04

	Harmony
	thifensulfuron + tribenuron
	0.06 + 0.035

	Katana
	flazasulfuron
	0.10

	Lightning
	imazethapyr + imazapyr
	0.09 + 0.02 lb ae/A

	Milestone
	azafenadin
	1.6

	Option
	foramsulfuron
	0.035

	Monitor
	sulfosulfuron
	0.125

	Premit
	halosulfuron
	0.125

	Velocity SP
	bispyribac-sodium
	0.10

	Staple
	pyrithiobac-sodium
	0.11

	Steadfast
	nicosulfuron + rimsulfuron
	0.06 + 0.035

	Valor
	flumioxazin
	0.18


Remote sensing of cogongrass with hyperspectral reflectance

Cogongrass can be differentiated from other warm season grasses with hyperspectral reflectance data.  Separation of cogongrass from other warm season grasses, such as bermudagrass, johnsongrass, centipedegrass, dallisgrass, and vaseygrass was more accurate when reflectance data were collected in summer compared to reflectance data taken of these species in winter (plants dormant), spring (cogongrass bloom), or fall (started to senesce).

High resolution aerial images of Interstate 59 median and right of way and two-lane MS highway 528 right of way were used for broadscale cogongrass population detection.  Near infrared (NIR), red, green, and blue spectral reflectance values for each known class area within the images, along with spatial patterns and expert knowledge, were analyzed and used to train and recode the classified image.  Areas of the images suspected to be cogongrass, other roadside vegetation, road/bare soil, forest, and shadow/water were used to train the system for supervised classification and used to recode the unsupervised classification.  A database of GPS points of known locations for each class within each image were used to test the accuracy of each classification.  Overall accuracies for supervised classification of the images ranged from 85 to 95%, while unsupervised classification were 75 to 90% accurate.  Producers’ accuracies for the cogongrass class ranged from 54 to 71% with unsupervised techniques; however, supervised classification techniques resulted in 54-100% accuracy to depict cogongrass.  The results from this study show good results for cogongrass detection with basic knowledge classification techniques.

Cogongrass in Pastures and Hay-Meadows in Louisiana – A Historical Perspective

Dearl Sanders, Resident Coordinator and Edmiston Professor

LSU AgCenter

Clinton, Louisiana

In Louisiana, congongrass in a pasture was first identified on a dairy farm in Angie in April of 1990. Prior to 1990 it had primarily been restricted to an urban area east of New Orleans.  An initial survey of the immediate area and surrounding parishes (counties) indicated infestations on an additional eight farms.  Infestations varied in size from just a few feet in diameter up to approximately 10 acres.  

An attempt to determine the overall extent of the infestations was conducted by Dr. Buddy Dayton (area dairy specialist) and county agents from the area through a series of grower meetings, farm visits, mass media announcements and informational displays at parish fairs.  A total of 12 different farms were found to have infestations, none exceeding 10 acres. All of the infested fields were confined to Washington, St. Tammany and Tangipahoa Parishes (parishes in extreme southeastern Louisiana adjacent to Mississippi).

In May of 1990 rhizomes from one infested field were collected and potted in a greenhouse on campus in Baton Rouge.  A variety of post-emergent herbicides were screened on 6-8 inch new-growth plants.  Herbicide screening was conducted by Dr. Jim Griffin and included a number of sugarcane herbicides, since Dr. Griffin’s primary concern was the spread of cogongrass into sugarcane.  Of the herbicides screened the most efficacious treatment was a mixture of glyphosate at 2 lb.ai./acre plus sulfometuron (Oust) at 0.25 lb.ai./acre.  Glyphosate and sulfometuron were obtained from their respective manufacturers’ in sufficient amounts to treat the on-farm infestations.  Most of the farmers treated the infestation sites, those that did not, chose to plow their sites.  Control ranged from good to excellent, but had the negative impact of also killing desirable forages associated with the infestation sites.  Summer plowing of the sites resulted in less control than the chemical treatments.

In the spring of 1991 an infestation site was found associated with a sugarcane field near Donaldsonville, LA.  After extensive additional survey work the infestation was found to be confined to one edge of a field and had been there for 10 years (according to the farm manager and verified by the owner).  No additional plants could be found within the field.   This field was monitored monthly throughout 1991.  Herbicides used in the production of this sugarcane were screened in the greenhouse and were found to be ineffective against cogongrass.  The infestation was limited to field margins that were not cultivated.  It was hypothesized that the intense cultivation associated with sugarcane production severely limited the spread of the pest.

In the fall of 1991 and again in 1992 it was suggested that infested pastures be deep plowed (at least 6 inches deep) and planted to ryegrass.  This was not considered to be an unusual practice since both dairy and beef farms in the area were dependent on winter forage.  The only change suggested was that the cogongrass sites be targeted for planting for two consecutive years.  Results were outstanding, with infestations within the planted areas being reduced by greater than 95%.  Infestations remained in the pastures in areas that could not be plowed, ie: fences, shade trees, water troughs, etc.   Chemical treatments for these areas were recommended and continue until today.  Fences and non-crop areas associated with the pastures were treated with glyphosate or glyphosate plus sulfometuron or imazapyr.  Areas not treated remain sources of re-infestation.

Infestations of cogongrass have continued to increase along roadsides, transmission lines and in forest sites throughout the three parish region.  Attempts at chemical control have continued on these sites with varying degrees of success.  No additional pasture or forage infestation sites have been reported to the author in the three parish region since 1995.  

In 2000, a pasture on the western side of state near Leesville, LA was found to be infested and the same recommendations were made.  However the landowner refused to spray or plow and plant winter forage and the infestation has become a legal matter.  

Louisiana’s Current Recommendations for Cogongrass in Pastures Are:

· Prepare a complete fall seedbed, utilizing a finishing tool with sweeps if possible to deposit crowns and rhizomes at the soil’s surface.
· Plant ryegrass at a minimum of 30 lbs/acre alone or in combination with other winter forages.
· Do not overgraze the ryegrass in the infested areas.
· Allow the ryegrass in infested areas to naturally senesce, allowing full season competition before removal.  
· Spray all fencerows and noncrop areas with glyphosate alone or in combination with sulfometuron (Oust, etc.) or imazapyr (Arsenal, etc.) where allowed. 
· Practice good sanitation to prevent re-infestation.      

Managing Cogongrass on Rights-of-Way:

a challenge to prevent further spread

Wilson Faircloth, Research Agronomist, 

USDA Agricultural Research Service, Dawson, Georgia
 SEQ CHAPTER \h \r 1Highway and utility rights-of-way (ROW) connect even the most rural areas with major metropolitan areas in the United States.  Perhaps just as importantly, these ROWs connect seaports, airports, and international borders with the remainder of the country.  This network of ROW has been shown to be pathways for the movement of invasive plant species (Harper-Lore 2003).   Rights-of-way, highways in particular, are conducive to invasive grass infestation for several reasons.  Grasses are usually the desired species on many ROWs.  Perennial species such as bahiagrass (Paspalum notatum Fluegge), common bermudagrass [Cynodon dactylon (L.) Pers.], and tall fescue (Lolium arundinaceum S. J. Darbyshire) are attractive, easy-to-maintain, provide erosion control, safe (low-growing for visibility), and pose a minimal fire hazard. Most of these grasses tolerate occasional mowing.  Mechanical and herbicidal control of broadleaved plants is simple and cost-effective on ROW; however, control of an invasive grass within a desirable grass is both challenging and often costly to maintenance personnel.  

Movement of cogongrass along ROWs 

Wilcut et al. (1988a) first suggested movement of cogongrass along the Interstate 65 ROW in Alabama via seed blown by the prevailing winds.  Willard et al. (1990) also acknowledged the importance of ROW maintenance operations in cogongrass dispersal in Florida, however, his research indicated rhizome transport as the primary means of movement.  As indicated by the previous researchers, cogongrass is an ideal invader of highway ROWs.  Not only may seed move with prevailing winds, but vehicles offer the chance of long-distance dispersal.  In addition to providing access to un-infested areas, the presence of cogongrass on ROWs is aesthetically unpleasing and poses safety concerns due to its fire hazard.  Fire fueled by cogongrass is a liability concern for ROW managers, not only due to smoke management and the safety of motorists, but also due to property loss from adjoining landowners.     

Control measures that could be utilized in ROW situations include both mechanical and herbicidal means.  Sajise (1972) first reported that mowing cogongrass was only effective in removing aerial portions of plants.  Further research indicated that mowing reduced above-ground foliage and total rhizome mass when repeated on a monthly schedule, but the grass remained viable at the end the season (Willard and Shilling 1990). This research would indicate that occasional mowing has little effect on the regenerative capacity of cogongrass.  Burnell et al. (2003) demonstrated that weekly mowing of cogongrass reduced the number of plants per unit area by 74%; however, much like Willard and Shilling (1990) cogongrass resprouted, even after two consecutive seasons of treatment.  Shallow tillage (less than 3 in. deep), such as discing, may be effective if repeated frequently (Johnson 1999).  Repeated deep tillage (greater than 3 in. deep) may control cogongrass by inverting, burying, and exposing rhizomes but is not always possible on a ROW (Chikoye et  al. 2000; Wilcut et al. 1988).  

Effective herbicidal control of cogongrass is currently limited primarily to two compounds: glyphosate (Roundup®, etc…) and imazapyr (Arsenal®, etc…).  Glyphosate has been reportedly used at rates up to 14 lb active ingredient (ai) per acre for non-selective control in a variety of situations (Faircloth et al. 2003; Miller 2000; Peyton et al. 2003).  A standard protocol for glyphosate usage on ROW is to apply 3 to 4 lb ai/acre as spot treatments to actively-growing infestations (ALDOT 2002).  Willard et al. (1996) demonstrated that two mowings or discings in combination with a single glyphosate application at 3 lb ai/acre reduced rhizome biomass by at least 80% one year after treatment.  Re-treatment is necessary and should occur yearly until the rhizome system is depleted (Bryson and Carter 1993; Jose et al. 2002).  Imazapyr offers limited selective control of cogongrass in unimproved bahiagrass and bermudagrass (Johnson et al.1999). Willard et al. (1996, 1997) reported that imazapyr at 0.7 lb ai/acre controlled cogongrass up to two years after treatment.  Imazapyr was significantly more effective at comparable rates than glyphosate in a study by Miller (2000).   Johnson et al. (1999) obtained 82% control of cogongrass 18 months after treatment with sequential applications of imazapyr at 0.38 lb ai/acre.  Mechanical treatments such as discing improved cogongrass control to 91% when used in combination with the above treatments (Johnson et al. 1999).  
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Given the extent to which cogongrass is found on public ROWs in Alabama (see figure below), it is necessary to develop integrated vegetation management plans for cogongrass.  These plans must include herbicides, mowing, and revegetion with desirable and manageable species. 
Experiments were begun in 2000 to address just such issues.  Many combinations of glyphosate, imazapyr, mowing, and cover crops were tested on severe cogongrass infestations on actual ROWs.  The primary objective of these studies was to re-establish bahiagrass or bermudagrass into cogongrass infested areas.  These intensive studies were also repeated so that we could make recommendations on the number of years of consecutive treatment needed to eradicate an infestation of cogongrass.  
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 SEQ CHAPTER \h \r 1Control of cogongrass was only achieved with three successive years of intense management. A tank-mix combination of glyphosate plus imazapyr applied in the fall increased visual control and decreased stand density, while not affecting bahiagrass or bermudagrass conversion at one location.  Spring re-treatment with glyphosate increased visual control but did not decrease density.  Conversion to more desirable grass was achieved at one location only, where drill-seeding was used.  Neither bahiagrass nor bermudagrass was favored.  Mowing was not an effective treatment alone; however, when performed monthly and combined with herbicide, mowing showed some promise of reducing cogongrass up to two years after treatment (YAT) (see fig at left). 

Recommended Best Management Practices (BMPs) for cogongrass infestations on ROWs

As outlined previously, one of the objectives of this research was development of BMPs for cogongrass infestations on ROWs.  Recommendations are as follows:

· Care should be taken to prevent or exclude cogongrass infestations in unaffected areas; this includes but is not limited to, prudent selection of fill soil for earthwork operations and moratoria on the movement of soil from infested areas, or areas within close proximity to known infestations.

· The cleaning of earthwork and mowing machinery to remove propagules (seeds and rhizomes) when moving between infested and un-infested areas.

· Treatment of infestations with glyphosate (greater than or equal to 3 lb ai/acre) or glyphosate plus imazapyr (1.5 + 0.38 lb ai/acre) in the fall, followed by drill-seeding of a cover crop, followed by spring treatment of regrowth with glyphosate (≥3 lb ai/acre) and drill-seeding of a bermudagrass:bahiagrass seed mixture (2:1) at 30 lb/acre.  Herbicide application should be made in at least 15 gal/acre of solution to ensure adequate coverage.  This treatment program should be repeated yearly for three years.  

· Mowing of infestations as outlined in typical ROW protocols does not affect growth or survival and does not interfere with herbicide application.  Anecdotal evidence suggests mowing should not be conducted when seed heads are present to restrict seed movement on equipment.  Mowing will not affect the treatment regime outlined above.  
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Operational Considerations for Control of Cogongrass

Lee Atkins 

Progressive Solutions LLC

Introduction

The invasion of cogongrass into the Southern United States has replaced the forest fire as the greatest perceived threat to biodiversity, land uses practices and land values. Though it has very little else in common with a forest fire, there is a wealth of knowledge about fighting fire in the forest that can be applied to battling the spread of cogongrass. As with fire fighting, controlling cogongrass infestions should be addressed across all ownership and land use types simultaneously with a cooperative and sustained effort. 

Initial efforts should be focused on setting up a baseline from which to stop the advance. Then all available resources should be focused on the leading edge with extra effort to protect unique or rare microcosms, such as Sandhill Crane nesting sites or Gopher Tortoise colonies.

This paper addresses practical methods, materials and cooperative liaisons that might be employed to combat cogongrass encroachment.

Partnership

As previously stated, the necessity of cooperation across land-use types is essential. In fact, it makes no sense to utilize all the technology available to control cogongrass if adjoining landowners do not have the same goal of eradication.
Potential Partnerships:

· Public Land

· Federal (USFS, USF&W, USPS, Interstate Highway System, USDA)

· State (DOT, WMA, Parks, Dept of Agriculture)   

· Local (County Board of Supervisors, Municipalities, Airports, Industrial Parks)

· Private Lands

· Forest Product Companies

· Non-industrial forest landowners

· Farms

· Conservation Organizations

· Hunting clubs

· Homeowners

Necessary tools

Specific tools are needed in order to liaison among these diverse groups. Development and distribution of these tools by a central group that has jurisdiction over all levels of land stewardship is crucial. That central group is the USDA Natural Resources Conservation Service.

The specific tools needed to foster partnerships and cooperative control of cogongrass are:

· Current Survey

· Extent and magnitude of the infestation

· Macroscopically (infa-red (IR) satellite or IR aerial digital photography)

· Microscopically (land ownership GPS/GIS mapping)

· Communication

· Educational

· Campaign similar to Smokey the Bear

· Message aimed at children to have an informed future generation.

· Widespread distribution

· Technical

· Latest tools and their use

· Local infestation maps 

· Lists of local on-going projects and managers

· Lists of contract applicators

· Government Over-sight

· Establishment of cogongrass as a public enemy

· Legislation to halt the spread

· Stop Sale of plant material  (e.g. ornamental cultivars)   
· Condemnation of infested soil, sand and gravel pits

· Regulation of soil haulers

· Regulation of excavators

· Regulation of Landowners with infestations

· Cost-sharing

· Mapping

· Materials only   (providing herbicides?)

· Contract application (materials, application, and operational management

Critical Support Groups
Herbicide Manufacturers The development and manufacture of herbicides in the United States is different than other types of manufacture. Unlike, for example, the manufacture of automobiles or homes where the demand pre-exists the supply, the development of herbicides occurs in response to a specific need or problem. In the case of cogongrass, available products within the agricultural, forestry and industrial markets are screened specifically for that need or problem.

The manufacturer usually bears the brunt of the expense of these screens either internally though in-house research and development or by grant-in-aid to university researchers. The cost of these efforts usually run in the tens of thousands of dollars and may span five or more years.

In addition to Research and Development (R&D), the herbicide manufacturer employs professional representatives who focus on a specific herbicide’s use and limitations and the geographic opportunities that it has. The manufacturer’s representative is equally intimate with the pest for which the product is developed.

In short, we are dependant on the manufacturer for the useful product, the knowledge of the herbicide (and the pest) and further research and development of that product or other more effective products.

Consultants Currently, few forest or agricultural consultants have specific knowledge of cogongrass. Some restoration ecologists specialize in combating non-native invasive plants such as cogon grass. However, their concern is not so much eradication of non-native vegetation, as restoration of indigenous plant communities that are vigorous and self sustaining.

Those seeking the consultation for cogongrass control should contact their local office of the following public agencies or private consultants:

· Natural Resource Conservation Service (NRCS)

· County Extension Office

· Forestry Commission

· Restoration Ecologists

· Forest and Agricultural Consultants

Be sure to weigh the consultant’s experience and knowledge against the cost of the consultation. Ask for references.

Contract Applicators There are many contract applicators certified to apply pesticides, but few have experience or knowledge in non-native plant control and management. In order to provide effective and successful, cogongrass control, a contractor will:

· Properly scout and identify cogongrass at all stages of growth (so as not to confuse it with similar species such as vaseygrass, pine-land-three awn, plumegrass, seedling Johnsongrass, or purpletop)

· Have the ability to use various pieces of equipment and methods on a given site

· Understand the limitations of the available herbicides

· Schedule multiple audits and re-treatment intervals that are critical to eradication

When considering a contract applicator, landowners should look at experience, professional standing within the industry and available references. Cost should not be the only consideration and should be weighed heavily against probability of success.

Custom Blend Suppliers In recent years, “ready-to-use” (RTU) blends of two or more herbicides have evolved. These blends are mixed with a very high degree of accuracy and consistency to meet the prescribed dosage and proportion. Each blend is tested for compatibility and stability in storage.

It is now possible to secure custom blends to meet the standard of control agreed to by the scientific community and either apply it directly from the container or empty the contents into a specified volume of water. The consistency from one application to the next is the same.

Advantages of Custom Blends:

· Accurate prescription dosage

· Closed system filling for prevention of leaks and spills

· Container recycling

· Inventory control and balancing

· Bulk pricing

For more information about custom blends contact your local herbicide supplier.
Operational Methodology

To effectively control cogongrass one must understand how it invades a site and how it spreads. By far, the majority of infestations that contract applicators are called to treat are introduced by vegetative propagation. Therefore, most of these infestations are associated, in early stages, with roads, trails and fire lanes. 

The typical new infestation is almost always a circle (about 0.001 to 0.1 acres) unless impeded by intense shade, a hard surfaces or aquatic conditions. The early stage continues to grow in an ever expanding circle. If the infestation is mowed or disked it is further spread by vegetative propagation. If surrounding areas are disked during the spring and early summer when seed heads are present, it is possible a new infestation may begin in the prepared seed bed by wind-borne cogongrass seed.

It is best to herbicide-treat cogongrass in the early stages of infestation. Although applications can be made any time that the plant is actively growing (April to October), best results are obtained in the early fall. During the early fall, translocated herbicides reach the root system in a more lethal dosage. The application should be applied to the above ground parts and to the area just outside of the infestation boundaries, where rhizomes and stolons are spreading or encroaching. This area may be fifteen or more feet outside the visible colony. If using only glyphosate or treating just the visible colony, expect to see a “doughnut” re-infestation as the rhizomes and stolons outside of the original infestation emerge and mature.


Herbicide applications made late in the year are usually confounded with rank growth and partial senescence of foliage. If possible, the rank growth, senesced foliage and thatch should be removed by mowing and/or burning. The herbicide should be applied when the re-emerging cogongrass is eight to sixteen inches tall.

When desirable vegetation is within close proximity to cogongrass the safest herbicide application is the recommended rates of glyphosate, at 2%, and an effective surfactant, at 0.5%. If the cogongrass has not been mowed and/or burned the mixture should be applied with sufficient volume to thoroughly wet the foliage at usually 50 to 100 gallons per acre. If the cogongrass has been mowed and/or burned, an application of 20 to 35 gallons per acre should be used. Treatments should be repeated every six to twelve months for three years or until the cogongrass is eradicated.

If there is no desirable vegetation and the object is reclamation only, apply 2% imazapyr in a similar method as an application as glyphosate. Because imazapyr may appear slow to control cogongrass, it may be advisable to mix glyphosate and imazapyr to determine if there are missed areas or skips in application, as glyphosate activity is apparent in 2 to 4 weeks.

Equipment used for successful application:

Tractor Mounted Sprayer:  This versatile sprayer is mounted on a 4 wheel drive tractor with boomless nozzles, an adjustable handgun and a 300 foot hose reel. It can be moved on site with a utility trailer and can access and apply herbicide to large expanses of cogongrass either in a broadcast or spot treatment manner. When secluded early infestations are discovered, the tractor can be maneuvered within a few hundred feet and the spot sprayed with the handgun and hose reel. 

This spray equipment can also be used for other types of applications such as hardwood control in early pine plantations, pine release, mid-rotation release and site preparation.

Truck Mounted Sprayer (slide in sprayer):  This sprayer allows adaptation to a standard bed 4 wheel drive truck. It allows for spot treatment of early infestations that cover less than five acres, is highly maneuverable with low cost operation and maintenance. 

The sprayer may also be used for spraying roadside weeds and brush, fencerows and for fire suppression.

ATV Sprayer:  This equipment is best suited for the do-it-yourself landowner. It allows for broadcast and spot applications and high maneuverability. The land manager can scout and spray on the same reconnaissance. ATVs, are easily rigged and maintained for this purpose and owned by most landowners.

Backpack Sprayer:  Perhaps the most maneuverable of all sprayers, a backpack sprayer is not limited by terrain or land use. It is very useful in checking previously treated cogongrass sites and for treatment of very early (small) infestations.

A team of six to twelve sprayers rigged with short booms can treat remote areas in a broadcast manner. Each sprayer must follow in a staggered formation with each swath slightly overlapping the one in front. A marker dye is a useful aid to determine overlap.

Any mechanized sprayer should be accompanied by at least one backpack sprayer to broaden the ability of the application. A recommended number of backpacks would be one for every crew member plus one.

Branded Products versus Generics Products

Branded or proprietary products are brought to market with a great many unknowns. They are first produced at a very high cost of $30 to $60 million dollars without recapturing the first dollar. The “value in use” is determined by the market conditions at which time the product is introduced, balanced against a financial analysis to recoup the expenditure plus a profit before the 17 year patent expires. The “value in use” selling price is arrived at by considering the other options for that particular use. Therefore, has less to do with production cost than with competitive options.

Generic products are introduced after the patent life on a product has expired. They have a simple objective of entering the market as a “me too” product. They have the same usefulness as the branded product, but the cost is determined form the “bottom up”, consisting of production, marketing and delivery cost, plus profit. There are little to no R&D costs associated with generic products.

The difference between “value in use” pricing and “bottom up” pricing can be substantial. Much of the difference is called value added services that support the industry and develop the particular product and other new products yet to be introduced.

A contract applicator should prefer to stick with branded products because the heavy investment in research and development by branded products preserves the contract applicator’s reputation and professionalism and because of the support manufacturers provide our industry.  

That support includes:

· Quality Control -  proven and trusted

· Research and Development that is proven

· Industry involvement

· Meetings for technology transfer

· Field trips

· Proven recourse in event of nonperformance

· Evaluation by representative

· Fair and equitable resolution

· Product guarantee

· Proven recourse in event of property or personal injury damage

· Legal support

· Scientific support

· Toxicological support

· A Fair Price or Cost

· Cost is a relative term (cost/benefit)

· Failure is a higher cost 

· Low-cost substitute may interject unknowns

· Customer’s deserve the best job

· “value in use” pricing is based on available options

When to Consider a Generic Product

As a private individual or a public entity this decision might be quite different and more simplified than for a contract applicator or consultant. Since the former may make the decision once or just a few times over a course of time, while the contract applicator or consultant will make the decision hundreds of time per season. Since one’s reputation and industry support weigh heavily; the decision to switch must be compelling.

Important considerations are:

· Is the product proven, with reliable R&D?

· Is the cost is at least 15% lower? 

· Is product support equal?

· Is product defense equal?

Conclusion

Cogongrass represents a severe and urgent threat to land managers. Methods and materials are available for all levels of cogongrass infestation. For greatest effect, the affected parties should view the threat and the needed course of action as if they were dealing with a wild fire, focusing available resources at the leading edge of invasion. 

Our government must realize that cogongrass is a serious public enemy and action must be taken to halt the spread. Current mapping and communication of infestation conditions must be made public. Unwitting culprits must be made aware of the spread and action taken. Inducements to landowners to treat the infestation must be investigated, reformed and continued.

To defeat the threat we must work together in a cooperative spirit with proven methods and with a determined attitude.

What Research Has Found about Establishing Loblolly Pines in Cogongrass Infestations
James H. Miller, Ecologist, U.S. Forest Service R&D

Auburn, Alabama 36849
Considerable research on controlling cogongrass has been performed over the past two decades, with some of this research including the reestablishment of loblolly pine plantations in cogongrass infestations.  It was initially learned from international research, especially by the Dutch in Indonesia, that planting trees and cover crops following cogongrass suppression was required to convert lands most efficiently (MacDicken et al. 1997).  The availability of high quality seedlings from genetically improved lines that exhibit fast juvenile growth makes loblolly pine a logical species to use in our region, especially since it is has high timber value.

Control and suppression of cogongrass has been researched using all the tools of integrated vegetation management.   

· Prescribed fire

· Mechanical

· Herbicides

· Biological Control

Specific treatments in each of these tool categories are useful, or have potential, for site preparation treatments to suppress cogongrass before planting loblolly pine seedlings.

Prescribed fire has been found useful for reducing thatch and stimulating new grass regrowth for herbicide spray treatments. Prescribed burning combined with herbicide applications is a common treatment used for site preparation before planting loblolly pines in the region.  On cut over sites, winter or fall burning usually follows late summer herbicide applications.  With cogongrass treatments, burning prior to herbicide treatments is a common recommendation seen in extension bulletins, along with cautionary statements about the severe burns that cogongrass produce.  The Florida Environmental Protection Agency recommends herbicide applications 90 days after burning. Combined with fall herbicide applications, this presents the  obvious problem of needing to burn in the high risk mid-summer fire season.  

It is readily observed that underground rhizomes of cogongrass and older rootcrowns are not affected by burning; while only the leaves are consumed.   Burning can slow revegetation efforts, can kill woody species in the stand that can be useful for slowing invasion and can produce bare areas conducive to cogongrass seed germination  (Lippincott 2000, Yager 2007).  Thus, prescribed fire may have more negative than positive results in a restoration project aimed at establishing loblolly pine stands. 

Disking combinations with herbicides have been shown to result in greater cogongrass rhizome control than either treatment used singly (Ramsey et al. 2003, Johnson 1999a, Johnson et al. 1999b, Shilling et al. 1997). Johnson (1999a) found on Florida sites that burning followed by disking the next day then split applications of imazapyr (each equivalent to 1 quart of Chopper per acre) 44 and 90 days after burning provided greater than 90% control. Another effective combination was the use of disking one day after burning, followed  43 days later with an imazapyr application (equivalent to 1 quart of Chopper per acre), and then another disking 44 days after the application. 

Single or frequent, repeated mowing of the grass at any time of year and has not been found effective for decreasing cogongrass rhizomes (Faircloth 2004).

Regional and international research has shown that imazapyr and glyphosate herbicides are the most effective active ingredients for cogongrass control (Shilling et al. 1997).  The team of researchers led by Dr. Donn Shilling has determined that these two herbicides are most effective when applied from September to November and December in South Florida.  The most effective rates were the highest tested and equivalent to 1 quart per acre of Arsenal AC and 2 quarts per acre of Accord (4 lb active ingredient per gal for  both) (Johnson 1999a). They found that mixtures of these herbicides were also effective; however, the best mixture was not determined.  Their research tested volumes of total mix used in the foliar sprays and results were consistent with prior research findings for applying these active ingredients: 5-10 gal per acre for glyphosate and 25 gal per acre for imazapyr.  

An expanded range of rates was tested for both imazapyr and glyphosate by my team at two locations in south Alabama: a relatively young infestation in a 3-yr old loblolly pine plantation and an older infestation under 50-yr old slash pine.  Multiple plot applications of imazapyr and glyphosate were made by foliar sprays in September and October with 10 gal per acre for Accord (4 lb ai per gal) and 25 gal per acre for Arsenal AC (4 lb ai per gal) with 0.5% surfactants.  The dose-response curve for the older infestation (both sites had similar results) is presented below, as percent control one year after treatment relative to untreated plots.
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Findings:

· Imazapyr (aka Arsenal) is the more effective active ingredient, which is consistent with all other research.

· Increasing the rate to high levels of a single application did not achieve eradication by either herbicide at either location.  Even using as high as a half gallon per acre of Arsenal AC or 4 gallons per acre of Accord did not achieve complete eradication. Half these rates were more cost-effective.

· The level of control fell to about half of these values two years after treatment, as found by all other research. Excavation with a backhoe three years after treatment found that most regrowth came from surviving rhizome fragments within the plots.  Herbicides had killed some segments while others survived and resprouted.

Total spray volume to use when using mixtures of imazapyr and glyphosate

A mixture of the herbicides was also tested at these sites: Arsenal at 16 oz plus Accord at 4 quarts per acre.  These were applied at 10, 25, and 40 gallons total mixture per acre to determine if these volumes made a difference.  No differences in cogongrass control were consistent, with all volumes being about the same. The control of cogongrass was more cost-effective with the mixtures versus either herbicide alone and yielded 80 to 99% control after one year.

Loblolly pine establishment using combinations of row scalping, herbicide site preparation, and over-the-top release was tested in Mobile County, Alabama (a field tour site) (Faircloth 2004).  Replicated plots were installed in a uniform 10 yr old cogongrass infestation.  The treatments were:

1. Check: seedlings planted in abundant cogongrass with no treatment

2. Herbicide site preparation: Accord Concentrate at 4/5 gallon per acre (4 lb ai glyphosate per ac) plus Arsenal AC at 12 oz per acre were applied in October using 40 gal total mixture per acre that included a surfactant (0.5%)

3. Mechanical site preparation: Row scalping (2 ft wide to 6 inches deep) in December. using a fire plow 

4. Release after planting applied in 4-ft bands centered over the rows: Arsenal at 6 oz per acre in different combinations with Oust XP and Escort applied in May or October of the first growing season.

5. Herbicide site prep + Mechanical site prep
6. Herbicide site prep + Release

7. Mechanical site prep + Release

8. Double the rate of herbicide site prep + Release in Oct with Arsenal + Oust XP+ Escort..

Second generation “improved” loblolly 1 year old pine seedlings (bare root) were culled in the field (greater than ¼-inch root collar diameter) and planted in January, 2001, in spots that had been heel kicked into the grass to expose soil on a 8.2- x 8.2-ft spacing.  Wet weather preceded and followed planting.

Findings:

· Pine survival exceeded 90% on all plots including the Check.

· Cogongrass was suppressed by herbicide treatments but reinvasion occurred more slowly with higher rates and the higher rates had more species of both woody shrubs and herbaceous plants.

· Scalping cleared the grass from the planting row and held water during wet periods.

· Treatment effects on pine growth were evident by  year two and by year five, pine volumes were:
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For comparison, the above graph also shows loblolly pine growth on plots that had “Total Control” of all plant competition for the first 5 years on a study 60 miles north (i.e., greatest potential growth).

Findings (continued)

· The “2X Herbicide Site Preparation with Release” increased pine volume growth by about 50% more than the non-treated check plots, and yielded the most increase in pine volume of any treatment tested.

· Release alone or after herbicide site preparation was not a beneficial long-term treatment.  However, in the first growing season, Spring release treatments did control 17% more cogongrass than Fall treatments.  Also, the addition of Oust (sulfometuron) increased control by 10%, while additions of Escort (metsulfuron) did not.
· Row scalping did not result in improved pine growth after five years.
· Pine volume on the uncontrolled cogongrass (check) treatment plots was about one-half the potential pine growth achieved with the most intensive competition control on the “Total Control.”
· Suppression of cogongrass is underway as pine cover develops, while a second canopy of waxmyrtle, yaupon, or privet enhances suppression.
Biocontrol using grazing

Dr. Greg MacDonald explains the approaches examined using insects and diseases for biocontrol and these advance will not be readdressed here.  One other form of biocontrol that has been used with other invasive plants such as kudzu is grazing.  Several of the initial importations of cogongrass were for grazing trials and the results have not been widely reported, the general conclusion being that it was unsuitable for cattle.  The low nutrient content and high silicates in the foliage were the reasons given and it is commonly observed that most varieties of cattle will not graze it.  Still, a wide number of the newer imported heartier breeds have not been tested and deserve further study. 

Conversion of a cogongrass infestation has been observed in Mobile County, Alabama where initial suppression with an application of glyphosate herbicide was followed with drilling of bahiagrass seed into this cover.  Fenced horses were used to finish the conversion to a bahiagrass pasture.  

This one example give promise that in some situations, conversion to pastures for a variety of grazing animals, and possibly conversion to other species, including loblolly pine, could be achieved with appropriate development of procedures.

What we have learned:
· Burning and disking used with herbicide site preparation can increase cogongrass suppression but will not completely eradicate the grass.


· Burning may have negative effects on restoration by killing desirable woody plants and baring soil for cogongrass seed germination. 
· Loblolly pine can be planted in and survive in cogongrass either with or without site preparation treatments given good quality seedlings, good planting into spots that have been heel kicked to reveal bare soil, and fortuitous weather with ample rainfall.  Cogongrass is suppressed by loblolly pine canopies but not eradicated.
· High rates of imazapyr (greater than 0.5 lb ai per acre) and glyphosate (greater than 4 lb ai per acre) can be applied as site preparation in the fall (September and October) before planting to increase loblolly pine growth.
· Over-the-top release treatments applied alone after planting, with the three herbicides tested, did not improve pine growth after five years, but in fact decreased it.
· Greater suppression of cogongrass at year 5 occurred on plots that had an added cover of shrubs below the pine canopy. 
· Further research on grazing suppression of cogongrass is warranted.
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What Research Has Found about Cogongrass Spread and Control in the Longleaf Pine Ecosystem
Shibu Jose, Associate Professor of Forest Ecology, 
School of Forest Resources and Conservation, University of Florida

Cogongrass can invade and spread in disturbed (e.g. cutover) or undisturbed longleaf pine ecosystems (e.g. longleaf pine ecosystem with native understory) irrespective of the species richness/diversity of the community:  Charles Elton hypothesized that invasion resistance and compositional stability of communities increase with diversity (Elton 1958).  We conducted a study in northwest Florida to examine this diversity-invisibility hypothesis with respect to cogongrass invasion.  We hypothesized that as vegetation cover (closely correlated with biomass) and functional diversity increased the rate of cogongrass invasion would decrease.  Field studies were conducted at two sites, a logged site and an unlogged site in Santa Rosa County, Florida, U.S.A.  The unlogged site, a longleaf pine forest, was at the Blackwater River State Forest. Both the logged site and unlogged site showed no significant relationship between the rate of cogongrass spread and native plant species richness, functional richness, and cover of the invaded community. Increased species or functional richness may increase the use of resources; however, the extensive rhizome/root network possessed by cogongrass and its ability to thrive under shade may allow for its persistence in a diverse community. The results from both the logged and unlogged sites do not support the general hypothesis of Elton that invasion resistance and compositional stability increase with diversity. Biodiversity does not appear to be an important factor for resisting cogongrass invasion in the southern United States (Collins et al., 2007).  

Although fire is a tool used in the management and restoration of the longleaf pine ecosystem, fire can accelerate the spread of cogongrass if control measures are not used:  In a recent research study by Yager (2007), two longleaf pine communities (pine-bluestem and pine-shrub vegetation) were examined with respect to vegetative spread of cogongrass with and without burning.  Mean vegetative encroachment of cogongrass was less than 2 meters/yr for both communities; however, vegetative spread was more than double in burned plots compared to unburned plots.  

Once cogongrass is established in a longleaf pine community, the infestation can significantly alter understory and overstory species composition and productivity:  Our preliminary research data showed that cogongrass could significantly reduce native understory species cover in longleaf pine forests (Figure 1).  Yager (2007), in her studies of the longleaf pine-blue stem and longleaf pine-shrub communities in Mississippi, observed lower species diversity and abundance of herbaceous vegetation in cogongrass infestations compared to uninfested adjacent areas.  Lippincott (1997) also reported reduced herbaceous and woody cover within cogongrass patches compared to adjacent uninfested sandhill communities.  
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Figure 1.  Native plant cover as a function of cogongrass cover in a longleaf pine forest in northwest Florida.

Past research has shown that cogongrass infestation can increase fire related mortality of longleaf pine seedlings and saplings (Figure 2).  Lippincot (1997) compared fire related mortality of longleaf pine seedlings and saplings in areas infested with cogongrass and with native understory in longleaf pine sandhills and observed that mortality was significantly higher in the presence of cogongrass.  Lippincot also observed that cogongrass burned hotter than the native understory species, which caused the significantly higher mortality of the overstory seedlings and saplings.  As in Lippincott’s (1997) study, Yager (2007) also observed that abundance of longleaf seedlings was less in cogongrass.
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Figure 2.  Mortality of longleaf pine seedlings following fire in cogongrass infested vs. non-infested (native understory) longleaf pine sandhills (Redrawn from Lippincot, 1997)

Cogongrass control in the longleaf pine ecosystem requires an integrated management strategy:  Since Dr. Jim Miller and others have discussed about herbicide treatments that are effective in controlling cogongrass, I will focus on recent research findings from our research related to potential for revegetation following fire (if thatch is dense) and herbicide applications.  Planting native species after herbicide or other treatments may facilitate recovery, especially if the native species can inhibit establishment or growth of cogongrass.  Additionally, where eradication of the cogongrass is not feasible, restoration of some desirable ecosystem functions or diversity may be possible if native species capable of persisting within cogongrass swards are identified (Yager, 2007).  
We conducted a mesocosm experiment to test if species richness or species identity is more important in resisting invasion by cogongrass.  We used native understory species found in the longleaf pine ecosystem and created 10 different treatments with different species richness (including single species- monocultures) and functional richness (Daneshgar, 2007).  
The results indicated the same as our prior research in that species richness was not a major factor in contributing to community resistance to invasion.  Rather, it was the sampling effect or the effect of a particular species.  
· Whenever we had one particular species, such as broomsedge (Andropogon virginicus), as a single species (monoculture) or in mixed species treatments, cogongrass establishment and spread were reduced substantially.
· Broomsedge competed with cogongrass heavily belowground by allocating a large proportion of the carbon belowground.  In other words, it used the same strategy that cogongrass uses in outcompeting other vegetation, but more effectively than cogongrass.
This offers promise to use broomsedge and similar species in restoration efforts following chemical control of cogongrass.  Species that were not very effective in resisting invasion in our study included wiregrass (Aristida beyrichiana), partridge pea (Chamaecrista fasciculate), narrowleaf silk grass (Pityopsis graminifolia), and gallberry (Ilex vomitoria).  
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What a Forest Practitioner Has Learned by Developing an Operational Program for Cogongrass Management

George Robertson

Chief Forester, Scotch Lumber Co., Inc.
Fulton, Alabama
Scotch Lumber Company in southwest Alabama
· Objectives for management of  170,000 acres

· Sawtimber/Veneer/Pole production 

· Wildlife enhancement 

· Cogongrass interference

· Competition reduces seedling growth rates and eliminates seedlings

· Alters natural habitats 

· Monumental fire hazard if growth is unchecked

· No wildlife value

Development of Cogongrass treatment program

· Began program 8-9 years ago in late 1990’s (unaware of potential problems)

· Hired one contractor 5-6 years ago

· Hired two additional contractors and began keeping better records, including mapping of infestations 

· As of 2005 have 11 contractors, keep much more detailed records including field tags and GPS coordinates of infestations. 

Mapping and reconnaissance

· Recon work done during dormant months – patch discovering is better then
· ‘Garmin GPS 72’ units are used – points are downloaded to ARC Map 9.2 for map production

· Customized flagging (thicker and wider, thereby holding up better) is used in the field

· Aluminum tags with number codes corresponding with individual spray sheet entries are used, creating a permanent reference point for each patch of cogongrass

Equipment and procedures

· Required equipment for contractors


· Skidder, wheel tractor, pickup trucks, ATV

· Pump capable of at least 90 lbs psi at pump

· 300 ft of 3/8 inch hose (minimum) – we supply extra sections of hose

· GunJet nozzles (Spraying Systems Inc.) – produces uniform droplet sizes

· Flow meters (costly and inaccurate)

· 400 gallons of water (minimum) and in graduated tanks

Treatment procedure with a location map given to contractor

· Patch is flagged with a 8-10’ buffer

· Aluminum tag is nailed to pine tree facing the road

· Patch is sprayed to run-off (getting into, under and around all obstacles)

· Data recorded on the spray sheet: date, landowner, compartment number, patch number, coordinates, acreage, volume of mix used on patch 

· Data is entered on a computer for billing to landowner by foresters

· Contractors are checked regularly for quality control and accuracy by forestry department staff

Herbicide Mixture – 2007

· Per 50 gallon mix

· 32 oz Accord XRT

· 100 oz Chopper (2 lb imazapyr/gal)  and will be changing to 70 oz. Chopper Gen2

· 32 oz methylated seed oil (MSO) (Conquer or Destiny)

· 12 oz blue marker dye (Dyna Mark)

· Sprayed to run-off/wet (volume varies from patch to patch)

· A large grass leaf surface area requires more volume per acre

· Smaller droplets mean better coverage

· Calibration – not easy in forest setting

· Volumes applied averaged approximately 500 gallons per acre depending on the size of the patch, the thickness and height of the cogongrass patch

Seed prevention spraying – first done in 2007

· Small number of acres in Greene Co., MS

· Rate of 6.5 oz of glyphosate (4lb ai/gal) per 10 gal of water

· Lightly sprayed – goes very quickly

· Short window of opportunity – only from first green up until seedheads start to open

· Respray in the fall of the year with regular prescription
Follow up data and mapping

· Spot check patches sprayed 2 years ago and retreat if needed – approximately 6200 patches were sprayed in 2007 (~ 600 acres)

· 2008 will yield some valuable data from our test plots and actual patches sprayed

· 2008 will be first year for us to look back at our results on a patch basis and determine how well or poorly treatments worked

Spread prevention methods … most important phase of the program!

· Clean all equipment (skidders, bull dozers, road graders, farm tractors, etc.) before bringing it onto our lands 

· Majority of our patches are the result of dirt being moved in the past

· We pay our loggers to wash their equipment 

· Educate everyone (loggers, company, county and state road crews, site prep contractors, hunters, general public, politicians, etc.)

· When you prevent an outbreak you save money!

Results of our program

· Most important – we have slowed the spread of cogongrass by a large amount with our prevention methods

· Do not have specific scientific data, but results two years after treatment look good

· We think we have killed some cogongrass in the smaller, immature patches.  Time will tell about the larger spots.

· Our recorded data (spray sheets) should help us make some positive adjustments next year.

Our observations

· Our program is a work in progress

· We’re open to constructive criticism and suggestions

· We can’t cover 170,000 acres in 1-2 years … we have to slow the spread of cogongrass to be able to manage it

· Opinions differ on consequences of stand maintenance burning – we see evidence supporting both sides

· We’re unsure how quickly you can permit activity (logging, fire line construction, etc.) after treating cogongrass and still prevent spreading it

· We focus on higher priority areas such as upcoming harvest cuts, thinning, fire line construction areas and roads

· Cost is the largest limiting factor!

My opinion – for what it is worth!

· The herbicides to kill cogongrass are on the market – we need a delivery system to drive the herbicide to the end of the last rhizome 
· The reason more people don’t fight cogongrass is because of the cost!
· The South historically has had a conservative attitude – no one wants government in their affairs
· The solution is government funding for assistance so everyone can participate
· Only politicians can affect this solution
· Share information and get involved!

What a Right-of-way Manager has learned during Operational Treatments

Howard Peavey, Senior Agronomist

Alabama Department of Transportation

Background 

In the early 1970’s, as a result of his project work, Dr. Ray Dickens, Auburn Univ., recognized the invasive potential of Cogongrass and recommended an eradication program be started. He was largely ignored.

By the 1990’s increased roadside safety hazards due to fires and rising expenses stemming from increases in mowing and equipment maintenance costs forced ALDOT to acknowledge the problems associated with Cogongrass and search for solutions.

In 2000 the Alabama Department of Transportation (ALDOT) funded a Auburn University Research Project 930-486 “Mapping, Control, and Re-vegetation of Cogongrass Infestations on Alabama Rights-of-Way” (project data, summary and recommendations can be found on the ALDOT website). Herbicidal treatment and seeding recommendations determined by this research were as follows:

Treatment of infestations with glyphosate (greater than or equal to 3 lb ai/acre) or glyphosate plus imazapyr at 1.5 + 0.38 lb al/acre in the fall, followed by drill seeding of a cover crop, followed by spring treatment of re-growth with glyphosate (greater than or equal to 3 lb ai/acre) and drill seeding of a bermudagrass/bahiagrass mixture (2:1) at 30 lb/acre. Herbicide application should be made in at least 15 gal/acre of solution to insure adequate coverage. This treatment program should be repeated yearly for 3 years.

ALDOT’s Program: 

· Herbicide Treatment: ALDOT has chosen the more conservative herbicidal approach electing to repeat treatments with only glyphosate for three year periods.

· Operational Treatment: ALDOT has divided the State into three functional areas: 

· Outliers – (northward of a line running roughly from Pickens through Montgomery & Barbour Counties): All confirmed locations are treated in their entirety regardless of location.

· Active Front - (western, southwestern and southeastern Counties): Locations are being confirmed and mapped; those locations that can are completely on ALDOT ROWs are being treated.

· Far South – (Mobile and Baldwin Counties): The sheer magnitude of the cogongrass has limited ALDOT’s approach and treatment success in theses Counties.

· Partnerships: Cooperative efforts with community groups such as SOAR have yielded good control efforts and have opened avenues for public education regarding Cogongrass and its spread.

What We Have Learned: 

ALDOT has experienced good control of outliers and even sites within the advancing front using multiple applications of glyphosate as recommended in the Auburn University Report. Persistence is key; repeated applications over two to three years have resulted, to date, in no visible re-growth in treated areas. Cogongrass control in Mobile and Baldwin Counties will definitely require a planned, coordinated effort reaching across many land use boundaries and may, because of the maturity of the stands, require the addition of imazapyr to the treatment regime.  

How to Organize and Perform a R.O.W. Program 
with Partners
Chris Bryan, Roadside Development Manager 

Mississippi Department of Transportation, District 6

In May of 2002 I came to District 6 and was introduced to a widespread problem on our roadsides.  Cogongrass was at a level that seemed to be almost insurmountable.   At that time there were no measures being taken in District 6 to combat this noxious weed.

I then was invited to a meeting that was held in Kiln, MS at the public library where I became aware that measures needed to be taken to combat cogongrass and this needed to take place immediately.  Randy Browning with the US Fish and Wildlife Service gave a presentation about cogongrass and then we went to several sites where cogongrass had infested pasture and forest land.  My eyes were quickly opened to how devastating cogongrass was.  At this meeting the State of Mississippi formed the Cogongrass Task Force consisting of Dr. Lester Spell, some of the state representatives, and various officials to start a program to educate and combat cogongrass.

Through herbicide recommendations from Dr. John Byrd, Mississippi State University (MSU), I then started a spray program on our rights-of-way in District 6 (mixtures used are shown at the end of the article). Also, through discussion with Dave Thompson (our Statewide Coordinator) and Dr. Byrd we came up with what is called our “Good Neighbor Policy” (see details at the end).  This policy is that if a landowner is targeting cogongrass on their land they can call the MDOT and we will come spray any cogongrass that is on the right-of-way adjacent to their property.   Soon afterwards, I was invited by Dr. Byrd to a meeting of the local foresters in Waynesboro, MS.  At this meeting the members were told about our “Good Neighbor Policy”. The Mississippi Forestry Commission also had a representative at the meeting and he said they would implement the same policy.  Within the next couple of weeks I received several phone calls from individuals stating that they needed the MDOT to come and spray cogongrass adjacent to their property. 

As our program was getting underway I realized that it was like getting into a cold pool. You don’t ease in, you just tighten up your draw string and jump in. I also realized that the limited resources that I had were not going to be enough to make a difference.  After much debate, my herbicide budget was raised to help with the extra herbicide that was needed.  The first stages of our program targeted the four lane systems and landowners who called in for our “Good Neighbor Policy”.  The problem that I encountered was that my crew of eight people was responsible not only for spraying cogongrass, but also for all of our herbicide spraying, erosion control, removal of dead trees and any other roadside project that required my attention.  Our district consists of 14 counties, so you can understand the time constraints I faced.  But, even with limited manpower and resources we did make progress.

Our second year we worked closely with Dr. Byrd and Scott Wright, MSU and various state agencies on a seed head suppression study where we used various herbicides sprayed in winter to see if we could at least cut down on the amount of windblown seeds created by passing traffic.  Through this study we realized that we could get suppression, but that later in the year the cogongrass would still produce seed heads.  However, Dr. Byrd found that these seeds had a drastically reduced germination rate.  We continued our control methods throughout that year and started to see that we were definitely making progress.

Cogongrass control efforts during our third and fourth years were greatly affected by Hurricane Katrina as my program was put on hold while we were in the process of cleaning up debris.  The good thing that came out of our fourth year was that my upper management realized we needed to put more emphasis on our cogongrass program.  As a result, I was allotted three more employees and a 2000 gallon spray rig for the sole purpose of targeting cogongrass on MDOT Rights-of-Way.

Starting this year we have gone back and retreated some of the areas that we had previously sprayed. These areas included re-growth or areas that were missed on the first pass. We have also continued on our original program of focusing on our four lane systems.  I have adapted the “Good Neighbor Policy” just a bit to include whole routes when at all possible.  That is, when we receive a call from a landowner we try to not only spray adjacent to their property but also go ahead and spray the entire route.  We also take it a step further and spray over the fence line or R.O.W. line to a certain extent to help out that landowner.

In addition to these control efforts, I have assisted Mrs. Patty Rogers from the Coastal Plains RC&D on educating counties that are starting a cogongrass program about the methods that the MDOT use.  Also through our association with Mrs. Rogers we have embarked this year on a partnership that included not only MDOT and Coastal Plains RC&D, but also the NWTF, Mississippi Forestry Commission, NRCS and several countie.  Through this partnership we targeted an area of interest in four southeast Mississippi counties and are  trying to spray every route within the area.  We are in the process of erecting signs to inform the traveling public of what has been done and all the parties involved.  From the standpoint of the MDOT this partnership opened up a door with the Mississippi Forestry Commission to allow us to spray cogongrass on state highway routes through National Forests, which previously was not possible.

In my time fighting this noxious weed I have realized that we are a long way from having a handle on cogongrass, but we are slowly but surely making progress.  I think that we still have to educate not only the public, but the people who make the decisions within my own job that we should not rest on what has been accomplished so far.  A lot more effort is needed if we will ever be on top of this mounting problem.  Just remember - while we are scratching our heads and wondering what we need to do next cogongrass is only getting worse. 

“GOOD NEIGHBOR POLICY”

Our “Good Neighbor Policy” is implemented mainly by word of mouth.  Through the grants that are available from both the Bureau of Plant Industry and NRCS, landowners are informed of this policy at the time of applying for the grant.  Working with Mrs. Patty Rogers has also been a means of communicating our policy with the public.  With her efforts in public education she passes the word along to landowners and county officials.  Also we communicate our policy through various organizations such as Mississippi Vegetation Management Association, National Roadside Vegetation Management Association and the Southern Weed Science Society.  In addition, all of our Area Superintendents and County Superintendents or aware of the policy and can relay this to landowners when they are approached.

When an individual finds that they have cogongrass on an MDOT Right-of-Way adjacent to their property they can either call our District Office or they can call me directly.  We also work well between districts and inform each other when a request comes in if it is outside our district.  Once the request is made I go to the area in question and meet with the landowner to make sure I get the boundaries of their property to make sure I spray everything that is connected to them.  This year has been different because I have tried to spray whole routes instead of just at the landowner property.  I then coordinate my personnel to make sure that the request is taken care of in a timely manner.  Normally I try to take care of requests within a two week time frame.  When spraying, we spray everything touching the property as well as the opposite side of the highway and median area when applicable.  Also,  if a patch of cogongrass extends across the R.O.W. line and onto the landowners property we spray that whole patch.  However we do not take the state equipment off of the MDOT R.O.W., but instead we pull the hose and spray it. We also assist the landowner to make sure they understand the process that we use when spraying.  After completing the application I then keep a check on the area and inform the landowner to keep in contact with me and let me know if another treatment is needed.
MIXTURES FOR COGONGRASS

Mixture for areas with no hardwood trees:

Glyphosate – 2% V/V

Imazapyr (2 lbs a.i.) – 1% V/V 

Non-Ionic Surfactant - .25% V/V

Mixture for areas with hardwood trees:
Glyphosate – 2% V/V

Non-Ionic Surfactant - .25% V/V

Mixture for Seedhead suppression j:

Imazapic – 12 ounces/acre

Non- Ionic Surfactant - .25% V/V

Cost-share, incentive and grant programs currently available to combat cogongrass

John W. Taylor, Jr., USDA Forest Service

Forest Health Protection State and Private Forestry, Southern Region
There are numerous sources potentially available for funding invasive plant control activities.   While the majority of these opportunities are supported by federal agencies, there are some which are supported by corporations or non-profit organizations as well. 
The United States Department of Agriculture sponsors a very aggressive grant and partnership effort encompassing approximately 20 named programs. Similarly, the United States Department of the Interior sponsors several grant programs through its agencies. For example, the United States Fish and Wildlife Service (http://www.fws.gov/grants/) has grants available to State Agencies, Local Governments, Conservation Organizations, Private Individuals, and Specialty Interests. There are several very useful websites that define these programs and which are designed to assist applicants in preparing their submissions. The website http://www.grants.gov  is designed to be a unified source to electronically find, apply for, and manage Federal assistance opportunities. The Catalog of Federal Domestic Assistance (http://www.cfda.gov) is a comprehensive list of all domestic Federal grants which can be very useful when searching for potential funding sources.
The National Fish and Wildlife Foundation (NFWF) is a private, non-profit, 501(c)(3) tax-exempt organization established by Congress in 1984 which works to foster cooperative partnerships to conserve fish, wildlife and plant resources. NFWF uses challenge grants such as the Pulling Together Initiative (PTI) which encourage partnerships to stimulate private funding for conservation. Additional sources for funding may be viewed at the Environmental Grantmaking Foundation website (www.environmentalgrants.com) and on the Center for Invasive Plant Management website (www.weedcenter.org). 

How Can We Organize Ourselves at the County Level to be Effective at Combating Cogongrass?

Linda Conway Duever

Coordinator, Marion County Invasive Species Management Council

President, Conway Conservation LLC

The CWMA Model 

In the western United States, invasive species control programs are typically managed through stakeholder coalitions called Cooperative Weed Management Areas (CWMAs). A CWMA is defined as “A partnership of federal, state, and local government agencies; tribes; individuals; and various interested groups that manage noxious weeds or invasive plants in a defined area (http://www.weedcenter.org/weed_mgmt_areas/wma_overview.html). 

CWMAs 

· Occupy a defined geographic area with a common geography, weed problem, community, climate, political boundary, or land use; 

· Involve the majority of landowners and natural resource managers in the area; 

· Are headed by a steering committee; 

· Are committed to cooperation; 

· Operate under a comprehensive plan that addresses the management or prevention of one or more noxious weeds or invasive plants. The better programs stress strategic IPM-or SVM-based approaches. 

Although there are invasive control programs on most public lands in Florida, there has been little strategic coordination of efforts across property lines before now. The Marion County Invasive Species Management Council (MCISMC) has been welcomed as Florida’s “guinea-pig” CWMA. 

MCISMC began in 2006 with a $12,000 grant from the National Fish and Wildlife Foundation’s Pulling Together Initiative.  The county serves as the fiscal manager and a contracted consultant (me) acts as coordinator.  The first year grant focus was group organization, cogongrass mapping, and strategic plan development.
The mission of a county level cogongrass program  

Your mission will depend on the current extent and projected spread of cogongrass in and around the county.  Other factors to consider are politics, key participants and available resources.  Two basics to keep in mind:
· The strategy must address the problem, not the plant. 
· The result must be ongoing reductions in plant infestations. 

Group organization

· Follow the CWMA Cookbook (http://www.mipn.org/cwma.html), but not rigidly.       Different groups will be ready for different levels of formality at different times. 
· Find a leader – or become one.
· The leader’s situation will dictate many early choices. His/her personality, skills, organizational base, and funding will be important determinants of what you can and cannot do effectively. 

· Set up an e-mail contact list. 
· Set up a website.
· This is a critical omission from the CWMA Cookbook, but essential for cost-effective communication! 

· Hold an organizational meeting.  
· See the agenda we used in the appendix. 
Map cogongrass infestations 
· Find a GIS system. 

· Get advice from county, state heritage program, and EPPC people as to the best respository for your data. Consider funding, compatibility with partners’ databases, the need to map infestations and track contact information for both public and private lands, anticipated need for public interactivity, and future planning and tracking of treatments and monitoring.  

· Assemble existing data from invasives surveys, public lands, and ROW managers. Large timber companies may also have digitized maps.

· Digitize existing hardcopy data. 

· Train public lands, roads, and utility staff to GPS in points as they encounter them.

· Figure out how to get information from citizens and private landowners into the system.

· Fill in the blanks.

· Improve and link online GIS systems. 

Develop and implement strategies
Geographic: MCISMC’s  geographic strategy for cogongrass control is based on Robin Lewis’ “bull’s eye” approach to preventing exotic invasion of restoration sites (Randall et al. 1997) and Steven Dewey’s “Attack Your Weeds Like a Wildfire” guidelines (Carpenter and Murray 2000). Lewis speaks of treating critical areas vulnerable to invasion as the center of a bull’s eye and maintaining concentric control buffers around them. Dewey explains that, in both fighting wildfires and controlling invasives, you must 1) build a fire line; 2) eliminate spot fires; 3) protect critical areas; and 4) control the main outbreak. I have added two concepts to this analogy: 5) prevent blowups; and 6) conduct mop-up operations.   
Biological:  Our biological strategy is based on understanding that cogongrass rhizomes are long, deep, tough, persistent, and resilient – and that relentlessly killing all of them is the key to control. We use this knowledge within an SVM context: “Strategic Vegetation Management is the art of persuading nature to perform desired landscape functions. It is a long term process that implies developing a plan that takes advantage of site conditions, then strategically timing and applying appropriate integrated treatments (mowing, trimming, herbiciding, burning, etc.) so as to exploit the vulnerabilities of problematic species, promote the competitiveness of desired species, and utilize the potential of the full range of onsite, native, and adapted plant species.” © Linda Conway Duever 2007
Social: Our ultimate social strategy is based grassroots community involvement. Working in geographic priority zones, we are encouraging community groups to adopt neighborhood cogongrass management areas like they adopt sections of highway for litter cleanup. We are developing outreach programs and website resources provide instructions, information, and problem-solving support. However, before you can begin organizing at that neighborhood level, you have to organize a leadership group at the county level. 

This team, from which your steering committee will evolve, must include land management agencies, road departments, power companies, timberland managers and their advisors, and herbicide applicators.  In most situations, involving political leaders, media contacts, realtors and developers, range managers, fire departments and wildfire teams, law enforcement, railroads, herbicide vendors, and surface mine operators will also be important. Environmental organizations, environmental consultants, extension agents, wildlife management interests, botanical gardens, and universities can help you as well. (See appendix for list of MCISMC’s partners.)

As your program grows, you will want to develop a pool of volunteers. But, there is an art to managing volunteers effectively and it takes time away from other things! Think this through carefully and figure out the most efficient way to recruit, train, and manage people in your situation. The answer will probably be to have one or more of your partner organizations do it. Look for partner organizations that might fit this niche.

Getting law enforcement on board is essential! In Marion County, we have a problem with cogongrass hay being baled and sold as horse bedding, with new infestations developing where the straw-filled manure is later piled or spread. Everyone I have talked to about this has given me some sort of nebulous response as to whose responsibility it is to stop this or whether it is even actually illegal to move cogongrass as hay (theoretically only stems and leaf blades vs. roots or seeds). Those of us at the county level need definitive information as to what federal and state cogongrass regulations are on the books and whose responsibility it is to enforce them.  Then we need top-down pressure and dollars to assure that those laws are enforced. Who is going to make this happen?    
Tom Ankersen of the University of Florida law school’s Conservation Clinic has agreed to have his students work with us to figure out what county-level regulations we should propose to our commissioners. I will share those recommendations on our website when they become available. 

Don’t forget to include community leaders with political power and influence! 

Necessary documents

To start off with, you do not need any special documents, so long as you have a non-profit or government partner organization willing to accept and administer grants.  However, a strategic plan will be needed as soon as possible.
Hold-harmless agreements for liability protection will be needed once you begin on-the-ground work on private lands. See models at the websites below and get advice from attorneys. 
As your program develops, look to the Center for Invasive Plant Management (CIPM) (http://www.weedcenter.org/weed_mgmt_areas/wma_overview.html) and the Midwest Invasive Species Network (MIPN) (http://www.mipn.org/cwma.html) for guidance on formal CWMA agreements.

Required agency partnership agreements
Federal and state agencies need to make partnering easy for county-level groups! I will be looking to Jim Miller to develop a boilerplate fill-in-the-blanks USFS - CWMA partnership agreement to facilitate cooperation in counties with national forest lands. Every state and federal agency with an invasive species problem should have a similar document readily available on a well publicized website! It will drain an enormous amount of energy from the grassroots/frontline level if each county coordinator has to wade through the unfamiliar red tape and politics of a dozen or more agencies to get partnerships in place. Make it easy for us to get on with the real work!
Partnership agreements must, of course, be acceptable to agency administrators and attorneys, but they should be kept as flexible as possible. They should facilitate two otherwise usually forbidden things: 1) allow agency staff and resources to be used (in accordance with the CWMA strategic plan) on or off agency property; and 2) permit anybody authorized by the CWMA to treat cogongrass on agency lands. Since every bit of time staff and volunteers put into following special procedures and filling out forms means fewer cogongrass plants killed, the agreements should be written so as to keep inessential requirements to a minimum.    

Each agency should pre-authorize every District Ranger or equivalent to sign a CWMA agreement as well as whatever in-house partnership contracts or MOUs are required internally. To the extent possible, mechanisms should be set up so that CWMA agreements can function in lieu of standard partnership agreements. 

Publicity strategies

Build publicity and communications around a website!  You can always print what is posted there for those who don’t have Internet access while the website is reaching the larger audience. See our work-in-progress website at http://www.mcismc.org/. This beginning was funded by a $2,400 grant from Florida Division of Forestry.
Several tips to save time and energy with your publicity and website: 
· Minimize duplication of effort. Link your site to http://www.cogongrass.org/ instead of creating new materials unnecessarily. 
· Minimize repeated work by using the same materials over and over – for your website, handouts, slide shows, etc. 

· Minimize time answering phone calls. Get your program information and FAQs online BEFORE you get press coverage! Otherwise you will waste your time answering individual questions from reporters and landowners instead of getting the job done.  

· Minimize steps/people between program coordinator and web updates. 
Use additional creative approaches to reach your target audience.  Think about who needs to know what to stop cogongrass in your situation, then put the message that each of those groups needs to hear out where they will be exposed to it. Try flyers at street fairs, posters at farm and garden stores, programs at rural community watch meetings, etc.
Sources of funding 

A good place to start a quest for funding is the NFWF Pulling Together Initiative.  The PTI program (see link below) funds start-up invasive plant control programs but provides minimal support in regards to improving your program and developing future proposals.  On the other hand, the National Forest Foundation’s Community Assistance Program, which is another good funding source for groups working around national forests, works with you to improve your proposals and train you in organization development and fundraising skills. I would like to see NFWF similarly coach emerging southeastern CWMAs. 
PTI  program: http://www.nfwf.org/AM/Template.cfm?Section=Browse_All_Programs&Template=/CM/ContentDisplay.cfm&ContentID=4791
National Forest Foundation’s Community Assistance Program: (http://www.natlforests.org/consp_05_cap.html
It is important to develop your fundraising skills and go after grants. 
· Identify “matches”. 
· Google and websurf invasive plant and weed sites for opportunities.
· Get on lists to receive grant alerts. Contact the private lands people in your regional U.S. Fish and Wildlife Service office and state wildlife and forestry agencies.
· Keep files on opportunities.
· Calendar key deadlines.
· Lobby for agency funding.
· Involve landowners and corporations.
MCISMC’s Lessons Learned

· A good website is critical!  
· Work with the strengths and weaknesses of the people you have.
· Strategy, Strategy, Strategy
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Georgia’s Cogongrass Efforts: How one state organized to be effective in combating cogongrass

 James Johnson
 Georgia Forestry Commission (jjohnson@gfc.state.ga.us)
Cogongrass in Georgia

There were fewer than 10 known cogongrass infested sites in Georgia in 2004 and USDA APHIS (Animal and Plant Health inspection Service - Plant Protection and Quarantine) were treating the sites. The low number was due to the efforts of APHIS under the leadership of Art Miller who had led an active cogongrass eradication program in the 1990’s.  The Georgia Forestry Commission (GFC) received an invasive species grant in 2004 from the USDA  Forest Service (USFS), Forest Health Protection/State and Private Forestry Branch and began examining the problems of invasive plants throughout the state.  Cogongrass was quickly recognized as the most serious threat despite the low numbers of sites and acres reported.  As information on this species was circulated within the GFC, The University of Georgia (UGA) County Extension Agents and other partners during the year, many additional spots were located, primarily in the southwestern portion of the state, confirming our suspicions that there were numerous unreported infestations of cogongrass.  

Partnerships are required

Our veteran district forester in southwest Georgia, Greg Findley in Camilla, immediately recognized the threat it posed to this region with the vast agriculture, forests, and quail plantations.  A task force was organized to formally address the issue and some of our key partnerships with other groups and agencies began at that time:  

· University of Georgia – Bugwood Network, 

· USDA APHIS, USFS, 

· Georgia Department of Natural Resources and 

· The Jones Ecological Center

· Mark Atwater – Weed Control Unlimited, Inc.

This initial meeting occurred in spring 2005 and the group decided upon several courses of action and these included:  education of any groups or organizations who could help us with our detection efforts, determine if remote sensing to detect cogongrass is possible (and affordable) via either satellite imagery or aircraft, and plan a legislative tour for spring 2006.

Education is the Key

The educational efforts began in 2005 and the GFC, and the University of Georgia Bugwood Network were the primary movers involved.  As more groups and individuals were reached, the number of infested sites continued to rise that year and there were indications that APHIS had reached the maximum number they could effectively treat (along with the other ongoing invasive work).  With supplemental funding from the USFS, the Georgia Forestry Commission’s Director, Ken Stewart, decided that cogongrass was a high priority and we should take over the role of treating new sites if necessary and use our personnel towards the cogongrass effort.  We developed a contract between the private landowners and our agency and through numerous discussions with the State Attorney General’s staff, a final document was eventually crafted (attached at the end):  http://www.gatrees.org/ForestManagement/Cogongrass.cfm  

A State MOU for Cogongrass

A memorandum of understanding to establish a cogongrass weed management area for the state of Georgia has been drafted and circulated (and approved) by the many partnering groups and agencies (see below). A formal signing and press event will occur in late winter 2008.  We feel that we have one opportunity to get the most media attention from this event and we want it to coincide with the spring seeding characteristic that is the most recognizable taxonomic characteristic for the public.

Key partnerships (and roles) for the leadership within Georgia’s Cogongrass Program:

1. GFC – education, detection and field visits when reported, eradication treatments

2. UGA – education, detection, web support, printed materials and publications

3. USDA APHIS (PPQ) – detection and eradication treatments

4. USDA USFS – funding, education

5. Jones Ecological Center – education and outreach

6. Georgia Department of Agriculture – detection and plant industry regulation enforcement

7. Mark Atwater – Weed Control Unlimited, Inc.

Surveying for Infestations

The education and outreach component has been critical to finding infested sites as well as minimizing spread and future introductions.  Over 200 presentations have been made since 2000 that included information on cogongrass (12,000+ attendees).  Some of the target groups included:  GFC foresters and fire fighting personnel, UGA County Extension Agents, Georgia Department of Natural Resources personnel (conservation rangers, foresters, park rangers, wildlife biologists), professional foresters, numerous logger sessions, Department of Transportation right-of-way personnel, Georgia Public Works Association (and targeting County Public Works Department), Georgia Vegetation Management Association, Georgia Power (right of way and land management foresters and contractors), Timber Companies (Plum Creek, Rayonier, and MeadWestvaco), Congressional and State Legislators (tour at Tall Timbers Research Station, hunters, outdoor enthusiasts, forest landowner groups, and presentations at numerous landowner field days.  There are still many educational opportunities to pursue in the future.

Political support is Critical

A legislative tour was held at the Tall Timbers Research Station on August 17, 2006 and numerous local political leaders, state legislators, and congressional aides attended along with herbicide company representatives, University faculty (from UGA and MS State), State and private foresters and other resource professionals.  Classroom presentations as well as a guided field trip allowed for a full day of information exchange.

Stopping vectors of Spread

Several infestations were likely initiated by out of state hunters who brought in improperly sanitized equipment to establish and maintain food plots.  Targeting this group has been more ambiguous but articles have been published by several groups with widespread magazine distribution to:  National Wild Turkey Federation, Georgia Outdoor News and the Georgia Wildlife Federation.  Also, an ad was formulated and published in the Georgia Hunting Rules and Regulations Book (this is a free publication that lists all game season, limits, etc.) that is available at all places where hunting licenses are sold with a printing volume of 550,000 annually.  
The Georgia Department of Transportation (Right of Way Division) have received numerous training sessions, and not only have workers looking for cogongrass, but have implemented a sanitation requirement for out of state mowing crews who maintain our Interstates throughout the state. Numerous talks have been given to Georgia Loggers regarding the likelihood cogongrass could be transported on improperly sanitized equipment.  Several infestations likely originated in this manner.

Working with Neighboring States

Currently, the GFC is partnering with the SC Forestry Commission and the Florida Division of Forestry, seeking a regional grant to continue our efforts.  We plan to execute a Memorandum of Understanding to establish the entire state of Georgia as a Cooperative Weed Management Area for Cogongrass in the late winter/early spring period of 2008, and will attempt to maximize media coverage of this event to get the public looking for cogongrass when the seed heads are present.  Our outreach work that has gained momentum will continue into the future to gain additional partners in the detection effort. 

MEMORANDUM OF UNDERSTANDING BETWEEN
Members of the cooperative weed management area
This MEMORANDUM OF UNDERSTANDING is hereby made and entered into by and between:  Georgia Forestry Commission, USDA APHIS Plant Protection and Quarantine, USDA Forest Service, University of Georgia, USDA Natural Resources Conservation Service, Georgia Department of Natural Resources, Georgia Department of Agriculture, Georgia Department of Transportation, Georgia Exotic Plant Pest Council, Georgia Forestry Association, Tall Timbers Research Station, Joseph W. Jones Ecological Research Center, Georgia Power Corporation, and The Nature Conservancy.  Each group listed will be referred to as a COOPERATOR elsewhere in this document, and this list isn’t all-inclusive and can change at any time as new partners are added. 

A. PURPOSE: 

The purpose of this Memorandum of Understanding (MOU) is to establish a mutually agreeable framework for cooperatively addressing the short and long term negative effects of Cogongrass within the State of Georgia. Furthermore, it is agreed that our educational activities where possible and practical should encourage the public to report suspect cogongrass finds, and the site will be verified and appropriate control measures taken.  The boundaries of this cooperative weed management area shall be the entire state of Georgia. 

B. STATEMENT OF MUTUAL BENEFIT AND INTERESTS: 

All parties to the MOU agree that it is to their mutual interest and benefit to work cooperatively in education, detection, inventorying, monitoring, controlling, and preventing the spread of cogongrass within the State of Georgia.  All parties also agree it is to their mutual benefit and the natural environments of the State to work cooperatively to educate, train, and share technology between partners and the general public about cogongrass and serious impacts this plant could have on our natural environments if left to spread unchecked.  Furthermore, we agree to work cooperatively to seek funding to detect and eliminate this plant from Georgia. 

C. ALL PARTIES SHALL: 

1. Work to detect all known infestations and define the boundaries of these for the purpose of eradication and future monitoring and retreatments as needed.  The area boundaries will be defined on a map and will be made part of the Cogongrass Strategic Plan.

2. Work to establish an Integrated Cogongrass Strategic Plan which will describe the goals and objectives for the area and will be the guiding document for the cooperative management of Cogongrass eradication within the state of Georgia.  
 

3. Coordinate cogongrass activities based on the framework items mentioned above (i.e. items 1& 2).  Agreed upon activities will be identified as potential projects each year in an Annual Operating Plan, and these management activities will be implemented through the Cogongrass Strategic Plan.  

THE GEORGIA COGONGRASS TASK FORCE SHALL: 

1.  Utilize their organization to represent private landowners and other organizations in cogongrass management activities anywhere within the State of Georgia.  

2.  Utilize their organization to facilitate the sharing of resources from State, Federal, and private sectors to implement cogongrass detection, education, eradication and related activities.  This agreement does not imply the transfer of any funds.

3.  Support the Cogongrass Task Force, as well as other concerned citizens and organizations, to coordinate cogongrass management activities within Georgia.  

4.  Conduct business as authorized by appropriate law and authorities.  

D. IT IS MUTUALLY UNDERSTOOD AND AGREED BY AND BETWEEN THE PARTIES THAT: 

1. PARTICIPATION IN SIMILAR ACTIVITIES.  This instrument in no way restricts the COOPERATORS from participating in similar activities with other public or private agencies, organizations, and individuals. 

2. COMMENCEMENT/EXPIRATION/TERMINATION.  This MOU takes effect upon the signature of the COOPERATORS and shall remain in effect through January 1, 2012 at which time it will expire unless extended.  This MOU may be extended or amended upon written request of either the Georgia Forestry Commission or COOPERATORS; either the Georgia Forestry Commission or COOPERATORS may terminate this MOU with a 30-day written notice to the other(s). In addition, any COOPERATOR may elect to withdraw from this MOU at any time by providing notice to the other COOPERATORS.

3. RESPONSIBILITIES OF PARTIES.  The COOPERATORS and their respective agencies and office will handle their own activities and utilize their own resources, including the expenditure of their own funds, in pursuing these objectives.  Each party will carry out its separate activities in a coordinated and mutually beneficial manner.   

4. NON-FUND OBLIGATING DOCUMENT.  Nothing in this MOU shall obligate any task force member to obligate or transfer any funds.  Specific work projects or activities that involve the transfer of funds, services, or property among the various agencies will require execution of separate agreements and be contingent upon the availability of appropriated funds.  Such activities must be independently authorized by appropriate statutory authority (or corporate, as applicable).  This MOU does not provide such authority.  Negotiation, execution, and administration of each such agreement must comply with all applicable statutes and regulations. 

5. ESTABLISHMENT OF RESPONSIBILITY.  This MOU is not intended to, and does not create, any right, benefit, or trust responsibility, substantive or procedural, enforceable at law or equity, by a party against the United States, its agencies, its officers, person, or COOPERATOR. 

6. MODIFICATION.  Modifications within the scope of the instrument shall be made by mutual consent of the parties, by the issuance of a bilaterally executed written modification, signed and dated by all parties, prior to any changes being performed. 

7. AUTHORIZED REPRESENTATIVES.  By signature below, the cooperator certifies that the individuals listed in this document as representatives of the cooperator are authorized to act in their respective areas for matters related to this agreement. 
  

THE PARTIES HERETO have executed this instrument:






	Signature
	Printed Name & Title
	Agency/Organization 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


What We Have Learned and 

What We Need to Do Next
James H. Miller, Ecologist, U.S. Forest Service R&D

Auburn, Alabama 36849
What we have learned

Control of Cogongrass and Restoration
1. Cogongrass is a difficult to control plant but it can be done with persistent integrated treatments and retreatments.  The best sequence of treatments has yet to be found.

2. The most effective herbicides have the active ingredients, imazapyr and glyphosate.  Brand name and generic formulations are available and costs are dropping (Table 1).

3. Treatments in spring with these two herbicides with Oust can stop seed formation.

4. Burning is useful to clear thatch to facilitate spraying of new regrowth, but kills native plants, not cogongrass, and bares soil for potential invasion.

5. Disking and burning can be used in combination with herbicide applications to decrease cogongrass rhizome biomass.  The sequence and schedule is critical.

6. After herbicide treatments to suppress cogongrass, then other aggressive species of trees or grass must be established to gain long term restoration.

7. Contract applicators are available in most locations to treat cogongrass.

8. In pastures, deep plowing and seedbed preparation with planting of bahiagrass or bermudagrass has been successful in eradicating cogongrass infestations.

9. Biocontrol by insects, diseases, nematodes, and grazers is possible and could be developed with appropriately funded research and development.

Organizating for success.

We have yet to be organized at the regional, state, or county levels to stop the spread of cogongrass. Good examples of new programs at the state and local levels have been presented at this conference to show how they can be started and how to organize. 

Even though it is a federally listed noxious weed, federal programs and responsible federal and state agencies are under funded to effectively aid in the process.

Eradication along road rights-of-ways and immediately adjoining lands must occur through departments of transportations and county roads initiatives.  In the same way, eradication along rivers must be the responsibility of TVA and the power companies.

Knowledge networks are presently accessible and growing, such as invasive.org and cogongrass.org at the University of Georgia, and include public accessible mapping programs for tracking cogongrass, such as EDD Maps.  Location inputs are needed.

Grants, incentives and cost-share programs are available but need greater funding and a broader scope.  

What we need to do next
Formulate State Cogongrass Management Plans that state the common GOALS, our objectives and a time line.
Engage and enlist volunteers to enact an Adaptive Cooperative Management Program.  And find roles in this program for people with different abilities and skills.

Perform cost-risk analyses to quantify the losses that we are incurring so that we can communicate these to leaders and citizens as to what we are and will be losing. 

Seek political and agency leadership and involvement.

Organize research and development to devise and communicate better management and restoration strategies and treatments.

STOP THE SPREAD through organized programs at the regional and state levels that can be implemented at the local level.  Draw lines on maps to show areas of different strategies.
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Outlier Areas

There are areas beyond the highly infested areas where outlier infestations must be detected early and eradicated.  Public education is needed for early detection along with organizing search and surveillance teams with reporting networks.  Movement of contaminated equipment and materials must be stopped.  

The Advancing Front

All infestations must be found and recorded across the landscape.  All ownerships must be included.  Treatment must be persistent to stop seed dispersal. Equipment and personnel sanitation must be employed when working near or in infested areas.  Special habitats of plants and animals must be saved from destruction. The front must be held and pushed back.

Severely infested Areas

Surveys are required to quantify the acres of infestation.  Concerted programs with landowner assistance are needed to fuel control. Equipment and personnel sanitation must be employed when working near or in infested areas.  Any forest and nursery product movement must be monitored for contamination. Special habitats of plants and animals must be saved from destruction.  Homes must be safeguarded against wildfire.

Win the land Back!!!  Become involved in this crisis that imperials future generations.

Everyone can contribute to the effort to combat cogongrass. There are many roles to be performed in an organized approach, which will require people of many talents and know-how.  Education is a key need, so educators can play a role.  Leadership is needed at all levels from elected officials to group leadership.  Searching and reporting new infestations can be done by many with the right training and reporting network.  Trained land owners, managers, consultants and contractors along with State and federal agencies personnel will carry the fight to the land, like stopping a huge wildfire.
Table 1. Herbicide products with imazapyr and glyphosate active ingredients.

Active Ingredient
Herbicide Name1
Company
  by surfactant and concentration

Imazapyr

No Surfactant


2lb/gal - 22.6%
Imazapyr E-Pro 2E Site Prep/Basal
Etigra Llc  


2lb/gal - 22.6%
Imazapyr 2 SL
Vegetation Management LLC


2lb/gal - 22.6%
Polaris™ AQ Herbicide
Nufarm Turf & Specialty


2lb/gal - 22.6%
Polaris™ SP Herbicide
Nufarm Turf & Specialty


2lb/gal - 23.4%
Imazapyr E-Pro 2 VM & Aquatic 
Etigra Llc  


2lb/gal - 22.6%
Stalker Herbicide
BASF


2lb/gal - 22.6%
Arsenal Herbicide
BASF


2lb/gal - 22.6%
Chopper
BASF


2lb/gal - 21.8%
Chopper Gen2
BASF


2lb/gal - 22.6%
Habitat
BASF


4lb/gal - 42.9%
Imazapyr 4 SL
Vegetation Management LLC


4lb/gal - 43.3%
Imazapyr E-Pro 4 - Forestry
Etigra Llc  


4lb/gal - 43.3%
Polaris™ AC Herbicide 
Nufarm Turf & Specialty


4lb/gal - 43.3%
Arsenal AC
BASF

Surfactant


2lb/gal - 22.6%
Polaris™ RR Herbicide 
Nufarm Turf & Specialty

Glyphosate

No Surfactant


3lb/Gal - 28.3%
Touchdown Herbicide 
Syngenta Crop Protection, Inc.


4lb/gal - 41%
Credit®
Nufarn Americas, Inc.


4lb/gal - 41%
Glyphosate 4
Vegetation Management LLC


4lb/gal - 41%
FarmSaver Glyphosate 4
MANA - Makhteshim Agan of




North America, Inc.


4lb/gal - 41%
Glyphosate 41% 
Helm Agro US, Inc.


4lb/gal - 41%
GlyphosateT&O 
FarmSaver.com / Quali-Pro 


4lb/gal - 41%
Razor®
Nufarm Turf and Specialty-




Riverdale Chemical Co.


4lb/gal - 41%
Alecto 41 UL
Ritter Chemical LLC


4lb/gal - 41%
Buccaneer
TENKOZ, Inc.


4lb/gal - 41%
Buccaneer Herbicide
TENKOZ, Inc


4lb/gal - 41%
Buccaneer Herbicide Plus
TENKOZ, Inc


4lb/gal - 41%
Cornerstone
Agriliance LLC


4lb/gal - 41%
Gly Star Original
Albaugh, Inc./Agri Star


4lb/gal - 41%
Gly-4 Plus
Universal Crop Protection




Alliance LLC


4lb/gal - 41%
Glyfos Herbicide
Cheminova, Inc.


4lb/gal - 41%
Glyphogan Herbicide
MANA - Makhteshim Agan




of North America, Inc.


4lb/gal - 41%
Glyphomax
Dow AgroSciences LLC


4lb/gal - 41%
Honcho Herbicide
Monsanto Company


4lb/gal - 41%
Honcho Plus
Monsanto Company
Table1 Continued

Active Ingredient
Herbicide Name1
Company
  by surfactant

  and concentration

Glyphosate

No Surfactant


4lb/gal - 41%
Mirage Herbicide
UAP – Loveland Products, Inc.


4lb/gal - 41%
Rattler Herbicide
Helena Chemical Company


4lb/gal - 41%
Rattler Plus
Helena Chemical Company


4lb/gal - 41%
Roundup Original
Monsanto Company


4lb/gal - 53.8%
Aquamaster
Monsanto Company


4lb/gal - 53.8%
Aquaneat Herbicide
Nufarm Turf & Specialty


4.17lb/gal - 36.5%
Touchdown Total
Syngenta Crop Protection, Inc.


5lb/gal - 52.3%
Touchdown Hitech
Syngenta Crop Protection, Inc.


5.4lb/gal - 53.6%
Accord XRT
Dow AgroSciences LLC


5.4lb/gal - 53.8%
Foresters'® Non-Selective Herbicide
Nufarm Turf and Specialty- 




Riverdale Chemical Co.


5.4lb/gal - 53.8%
Accord® Concentrate
Dow AgroSciences LLC


5.4lb/gal - 53.8%
Cinco
UAP – Loveland Products, Inc.


5.4lb/gal - 53.8%
Rodeo
Dow AgroSciences LLC



Credit®  Duo 
Nufarn Americas, Inc.

Surfactant


4lb/gal - 41%
Credit®  Extra
Nufarn Americas, Inc.


4lb/gal - 41%
Glyphosate 41 Plus
Crop Smart LLC


4lb/gal - 41%
Glyphosate Pro™ 4 
PROKoZ, Inc. 


4lb/gal - 41%
Glyphosate Pro II 
PROKoZ, Inc. 


4lb/gal - 41%
Rascal® Plus 41% Glyphosate 
Agriliance LLC


4lb/gal - 41%
Razor® Pro
Nufarm Turf and Specialty-




Riverdale Chemical Co.


4lb/gal - 41%
Accord® SP
Dow AgroSciences LLC


4lb/gal - 41%
Alecto 41HL
Ritter Chemical LLC


4lb/gal - 41%
Alecto 41S
Ritter Chemical LLC


4lb/gal - 41%
Cornerstone Plus
Agriliance LLC


4lb/gal - 41%
Gly Star Plus
Albaugh, Inc./Agri Star


4lb/gal - 41%
Gly Star Pro
Albaugh, Inc./Agri Star


4lb/gal - 41%
Glyfos X-Tra Herbicide
Cheminova, Inc.


4lb/gal - 41%
Glyphomax Plus
Dow AgroSciences LLC


4lb/gal - 41%
Makaze Herbicide
UAP – Loveland Products, Inc.


4lb/gal - 41%
Ranger Pro
Monsanto Company


4lb/gal - 41%
Roundup Pro
Monsanto Company


5lb/gal - 50.2%
Roundup Pro Concentrate
Monsanto Company


5.4lb/gal - 53.6%
Durango
Dow AgroSciences LLC


5.4lb/gal - 53.6%
Glyphomax XRT
Dow AgroSciences LLC


5.5lb/gal - 48.7%
Roundup Original Max
Monsanto Company


1 All herbicides listed are labeled for one or more of the following uses: aquatic, industrial or noncrop which allows use on or in forestry, right of ways, habitat restoration and management, fence rows, wildlife food plots, roadsides, parks, recreational and residential areas.  Read and thoroughly understand the herbicide label and its prohibitions before and during use.

Establishment of Loblolly Pine in Cogongrass
Now in the 6th Growing Season

Wilson Faircloth, Jim Miller, and Mike Patterson

Research Cooperators

Auburn University – Alabama Cooperative Extension Service

UDSA Forest Service – Degussa Corporation
Objective:  Test methods for establishing loblolly pine by planting seedlings into treated and untreated cogongrass for grass suppression, wood production, and site restoration.
Plots:  0.15 acres (82 X 82 ft) with interior 0.06 ac measurement plot

Seedlings:  “Superior” loblolly pine, 1 year old bare root seedlings, planted Jan 14-15, 2001


 kicked spots into grass with heel before planting to bare soil



8.2 x 8.2 ft spacing (2x2 m), 650 trees per ac 

Treatments:  All combinations of treatments are being tested
Cost



Herbicide Site Preparation Broadcast Applied October 3 and 4, 2001 -                                $75/ac    



Accord Concentrate at 4/5 gallon per acre (4 lb ai glyphosate per ac)



+ Arsenal AC 12 oz per acre



+ Timberland 90 Surfactant at 0.5%


Scalping (Mechanical Site Prep) - Planting row strips Dec 19, 2001                                   $100/ac



Mathis Trailer Fireplow set below rootmat depth at about 6 inches


Release Oversprays of First-year Pines



No Site Prep Plots - Bands Applied May and Oct, 2002 to split plots




Half plot -  Arsenal AC 6 oz per ac                                                                          $22/ac




Half plot - Ars AC 4 oz + Oust 2 oz per ac                                                               $34/ac



Herbicide Site Prep Plots - Bands applied Oct, 2002 




Half plot – Accord 12 oz + Escort 1 oz per ac                                                          $22/ac




Half plot -  Gly 12 oz + Escort 1oz + Oust 2 oz per ac                                              $34/ac



Scalped Plots -  Bands Applied Oct, 2002




Half plot -  Arsenal AC 6 oz per ac                                                                          $22/ac




Half plot - Ars AC 4 oz + Oust 2 oz per ac                                                               $34/ac


No Treatment - plant into untreated grass with kicked out planting spots


“Complete Control” High Rate  (2X) Site Preparation and Release



-S. P. : Accord Conc. 1.3 gal + Arsenal AC 24 oz + Surfactant                                        $150/ac

  

 Oct overspray with Ars AC 4 oz + Oust 1 oz + Escort 1 oz per ac                                  $  35/ac
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