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Introduction 

Florida’s sub-tropical environment, with mild winters and warm wet summers, is hospitable to a 

wide variety of invasive species.  Melaleuca quinquenervia, commonly known as “Paperbark” or “Punk 

tree”, or simply as Melaleuca, is an important invasive tree in South Florida.  This species, which is native 

to Australia, was first introduced to the state in 1887 as an ornamental shade tree, then later was widely 

planted for erosion control and wetland drying (Serbesoff-King, 2003; Stocker and Sanders, 1981; Laroche 

and McKim, 2004). Melaleuca has now become established in south Florida, and currently occupies about 

500,000 acres throughout the Everglades region and in coastal areas of southwest Florida (Figures 1 and 

2). This invasive species causes a reduction in area of both upland and wetland habitats, decreasing 

biodiversity and ecological function, displacing native vegetation, and reducing values for recreational 

uses (Schmitz and Hofstetter, 1999). Due to its rapid growth and reproductive rate, Melaleuca  may 

completely dominate invaded landscapes within a few years (Laroche and Ferriter, 1992).  Melaleuca  also 

may increase wildfire danger, as the dense stands burn with greater intensity and make fire control difficult 

(Diamond et al. 1991).  

Control of Melaleuca in Florida began in earnest in the late 1980’s and 1990’s, under the mandate to 

restore the Everglades. In 1993, the Florida legislature enacted statutes that required agencies such as the 

Florida Department of Environmental Protection, Bureau of Invasive Plant Management (FDEP-BIPM) to 

investigate methods for control of Melaleuca and to implement those controls within their jurisdiction (FS 

369.252).  Subsequently, this agency was directed to bring exotic upland species under “maintenance 

control”, which is defined as “a method for the control of non-indigenous aquatic plants in which control 

techniques are utilized in a coordinated manner on a continuous basis in order to maintain the plant 

population at the lowest feasible level as determined by the department” (FS 369.22). The 1993 Florida 

legislature also set aside an annual budget of $1 million to the FDEP specifically for Melaleuca control, 

and the agency entered into a cost-sharing program with the South Florida Water Management District  

(SFWMD), with the goal of controlling Melaleuca on all District lands, while minimizing impacts to non-
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target plant species. The Water Resources Development Act of 2000 authorized the Comprehensive 

Everglades Restoration Plan, and included provisions to address exotic and invasive species control in 

Southern Florida (CERP 2004).  In order to prevent the further spread of the plant, a quarantine strategy 

was pursued to treat outlying infested areas first (BIPM 2003).  Under current state law it is illegal to sell, 

transport, collect, cultivate or possess the Melaleuca plant or any part without a permit  (FS 369.251). The 

goal of the FDEP is to reduce infestations of all upland invasive exotic plants on public lands by 25 

percent by the year 2010 based on the estimated 1995 level of infestation of 1.5 million acres (BIPM 

2003).  From 1989-1999, Florida agencies  spent about $25 million on its control and succeeded in 

reducing the area it covers on public land by about 100,000 acres (Pratt and Ferriter 2001).  

Despite the control efforts on public lands, the lack of treatment on private lands has allowed 

Melaleuca to spread in many areas and resulted in no net loss of the acreage covered. Although Melaleuca 

was historically confined to areas south of Lake Okeechobee, recent aerial surveys have shown widespread 

occurrence further to the north (TAME website).  

The Areawide Management Evaluation of Melaleuca (TAME) was established under the auspices of 

the U.S. Department of Agriculture-Agricultural Research Service (USDA-ARS) to demonstrate the 

efficacy of an  integrated approach for control of Melaleuca, and to implement the recommendations of the 

Melaleuca Task Force as described in the Melaleuca Management Plan of the Florida Exotic Pest Plant 

Council (Pratt and Ferriter 2001).  

The present report summarizes the results of a multi-year project to evaluate the socioeconomic 

impacts of Melaleuca control in South Florida. Previous results of the project were reported to USDA-

ARS
3
 and in several UF-IFAS extension publications (Carter-Finn et al, 2006). 

 

Figure 1.  Map of Melaleuca distribution in South Florida (Source: Rayamajhi et al. 2002). 
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Figure 2.  Aerial view of Melaleuca infestation on a tree island in Loxahatchee National Wildlife Refuge, 

FL (upper image); typical dense stand of Melaleuca showing characteristic exfoliated bark (lower image).  

Photo source: USDA-ARS. 
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Methods 

Recent trends in management and socioeconomic impacts of Melaleuca in Florida were 

documented through surveys of private landowners, public agencies and resident households in South 

Florida, conducted in 2004 and 2007. These surveys were intended to measure changes in management 

during the time the TAME Melaleuca project was implemented to provide public outreach education on 

preferred control practices. The study area comprised 10 counties in South Florida, including Broward, 

Charlotte, Collier, Glades, Hendry, Lee, Martin, Miami-Dade, Monroe, and Palm Beach (Figure 3). 

 

Figure 3. South Florida counties in study area. 

 

 

Separate questionnaires were created for the respective survey populations of land 

owners/managers and residents. The content of the questionnaires was developed in consultation with 

project collaborators at UF/IFAS, USDA-ARS and the SFWMD.  The questionnaires used in both surveys 

were nearly identical in order to make valid comparisons of results and evaluate trends over time. 

Information was sought for fiscal years 2003-04 and 2006--07. The survey of land owners and professional 

managers gathered information on the nature of infestations and practices used for control of Melaleuca, 

including: 

 Land use 

 Area currently occupied by invasive plants 

 Area treated for invasive plants in the previous year (2003-04, 2006-07) and cumulatively since 

1990 

 Treatment methods used for Melaleuca 

 Costs for controlling Melaleuca in the previous year (2003-04, 2006-07) 

 Impacts of Melaleuca on agricultural productivity, ecological function, and public land recreation 

 Sources for information on Melaleuca and its usefulness 

 Barriers to control of Melaleuca  

 Factors affecting land management decisions 
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 Annual income or budget 

Information collected from households included:  

 Awareness and knowledge about Melaleuca  

 Amount of Melaleuca on their property 

 Methods used for Melaleuca control 

 Expenses incurred for control in the previous year (2003, 2006) 

 Willingness to pay for control/removal of Melaleuca from their property 

 Sources for information on Melaleuca and its usefulness 

 Barriers to control of Melaleuca 

 Effect of Melaleuca on property values and enjoyment of recreational areas 

 Participation in outdoor recreation (hunting, fishing, boating, wildlife viewing, hiking, etc).  

 Willingness to pay for control of Melaleuca in areas used for recreational activities 

 Demographic information (age, gender, race, income, household size, education level) 

 

Respondents were generally given discrete response options to choose, with the possibility of 

indicating other unspecified choices, and general opinions and open-ended comments regarding Melaleuca  

were also sought. English and Spanish language versions of the household questionnaire were provided, in 

order to provide equal access to the survey for the large population of Spanish-speaking residents in South 

Florida. The questionnaires and informed consent protocol for the survey were reviewed and approved by 

the University of Florida Institutional Review Board (UF-IRB) for compliance with ethical standards for 

human subjects research. 

Survey populations and sample numbers are shown in Table 1. A list of about 2,000 landowners 

owning 40 acres or more of agricultural land in the study area was developed from property tax rolls 

compiled by the Florida Department of Revenue. In addition, a list of 285 contacts at public agencies and 

utilities in the region was developed by USDA/ARS.  The survey of landowners and managers was 

implemented by mail questionnaire, with two complete mailings (June and August, 2004, February and 

April, 2007), and follow-up reminder postcards approximately one week later. A total of 534 responses 

were received in 2004, including 445 private landowners and 89 public agencies, representing a response 

rate of 23.4 percent. In 2007, the sample size was smaller, with 279 valid responses received, including 

230 from private landowners and 49 from public agencies or utilities, representing a response rate of 12.3 

percent (Table 1). 

 

Table 1. Florida survey populations and respondents in 2004 and 2007. 

Survey Group 2004 2007 

Contacted Responses Contacted Responses 

Professional Managers 2,285 534 2,275 279 

     Private Landowners 2,000 445 1,990 230 

     Public Agencies 285 89 285 49 

Households 5,001 1,015 105,000 847 

 

 The survey of resident households in 2004 was also done by mail questionnaire, yielding a total of 

1,015responses, representing a response rate of  20.3 percent (Table 1). In contrast, the resident survey in 

2007 was done by internet/email using panels of consenting adults residing in the study area. Two separate 

internet surveys were conducted in May and September, 2007. Electronic mail addresses of respondents 
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were provided by the market research firms Market Tools, Inc. (San Francisco, CA) and Expedite 

Marketing Inc. (Aurora, IL). Participants received compensation of redeemable coupons valued at $4 for 

completing the survey. Approximately 105,000 households were contacted, and a total of 847 household 

responses were received in 2007, representing a response rate of 0.81 percent. Of the households 

responding to the surveys in 2007, 1.2 percent used the Spanish language version. Internet surveys have 

become more common in recent years and have been proven to provide results comparable to traditional 

mail and telephone surveys (Berrens et al., 2003). 

 

Results for Land Owners and Professional Managers 

 

Land Ownership and Land Use 

Land owner and manager respondents reported owning or managing a total area of nearly 5.40 

million acres in 2003 and 3.44 million acres in 2006. The area reported for 2006 included 2.53 million 

acres as publicly-owned land, 721,000 acres as privately-owned, and 194,000 acres as leased (Table 2). 

Although the total land area reported owned or managed in 2006 was less than in 2003, due to smaller 

sample size,  a larger area was reported for privately owned and leased land by agricultural landowners. 

Area reported by land use is also presented in Table 2. The largest land use reported in both 

surveys was for park/preserve: 4.80 million acres in 2003 and 2.30 million acres in 2006.  Other important 

environmental and utility land uses reported in the original survey were right-of-way, lakeshore, and 

mitigation/wetlands. Agricultural land uses in excess of 100,000 acres were reported for cropland and 

pasture/range. The discrepancy between total land owned or leased and specified land uses may be due to 

differing interpretations of land ownership vs. management, as well as incomplete reporting of information 

in the survey. 

 

Table 2. Land owned and leased, and land uses specified by land owners and managers in Florida 

surveyed  for 2003 and 2006. 

Type of Land or 

Land Use 

Number Respondents Total Area (acres) 

2003 2006 2003 2006 

Private 400 197 388,504 721,045 

Public 70 42 4,992,215 2,527,779 

Leased 41 38 20,776 194,028 

Total Owned/Leased   5,401,495 3,442,852 

Park/Preserve 73 59 4,802,419 2,298,835 

Right of Way 52 28 876,030 18,195 

Pasture /Range 172 98 168,453 110,547 

Cropland 52 49 117,288 161,175 

Fruit/Citrus Grove 101 48 36,183 31,755 

Nursery 108 24 1,414 1,664 

Forest 10 8 1,351 296 

Mitigation / Wetland 22 23 370,018 4,390 

Lakeshore 13 13 508,291 285 

Other 99 49 374,534 128,367 

Total All Uses Specified 228 130 7,255,980 2,755,510 
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Area Occupied by Invasive Plants 

The area reported occupied by invasive plant species totaled 1.35 million acres in 2003 and 

970,877 acres in 2006 (Table 3).  The largest amounts were for Melaleuca: 621,451 acres in 2003 and 

363,157 acres in 2006.  A large area was also reported for Brazilian Pepper (Schinus): 432,901 and 

340,507 acres, respectively. The area occupied by Climbing Fern (Lygodium) increased from 109,062 

acres in 2003 to 149,555 acres in 2006. The area of Tropical Soda Apple (Solanum) and unspecified other 

invasive plants also increased significantly. The reported area occupied by Australian Pine (Casuarina) 

declined dramatically from 111,816 to 6,597 acres. The area of Cogon Grass (Imperata) and Torpedo 

Grass (Panicum) declined. 

 Perhaps more meaningful than the actual acreage reported occupied by invasives is the share of 

area reported. The area occupied by all invasive species increased from 25.0 percent of the total area 

owned or managed in 2003 to 26.3 percent in 2006. The area occupied by Melaleuca decreased from 11.5 

to 10.6 percent of the total area (Figure 3).  Although the area reported occupied by Brazillian Pepper 

declined, this actually represented an increase from 8.0 to 9.9 percent of total area. The share of total area 

occupied by Climbing Fern increased significantly, from 2.0 to 4.3 percent, and the share of area occupied 

by Tropical Soda Apple increased from 0.5 to 1.2 percent.  

 

Table 3. Area occupied by invasive species, reported by land owners and managers in Florida surveyed for 

2003 and 2006. 

Species 
Respondents Total Area (acres) 

2003 2006 2003 2006 

Melaleuca quinquenervia 152 124 621,451 363,157 

Brazilian Pepper (Schinus) 213 147 432,901 340,507 

Australian Pine (Casuarina) 83 100 101,816 6,597 

Climbing Fern (Lygodium) 67 84 109,062 149,555 

Cogon Grass (Imperata) 47 75 20,147 8,825 

Torpedo Grass (Panicum) 73 92 26,528 21,794 

Tropical Soda Apple (Solanum) 69 92 25,811 42,222 

Other Plants 63 60 13,467 38,220 

Total All Species   1,351,502 970,877 

 

Figure 3. Area occupied by invasive species as share of total area in 2003 and 2006.  
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Area Treated for Invasive Plants 

The area of invasive plants reported treated by survey respondents in 2006 amounted to 292,408 

acres, including 146,053 acres of Melaleuca, 57,993 acres of Climbing Fern, 32,246 acres of Brazilian 

Pepper, and 23,086 acres of Tropical Soda Apple (Table 4).  In the first survey, area treated for the period 

1990-2003 totaled of 586,375 acres, including 403,548 acres of Melaleuca, 77,783 acres of Brazilian 

Pepper and 49,237 acres of Climbing Fern. Because of the different basis of information, it is difficult to 

make comparisons of annual treatment rates for all species. For Melaleuca,  however, the area treated in 

2003, as reported by various methods (see next section) totaled 86,626 acres. Thus, it appears that the area 

of Melaleuca treated has increased substantially.  

Another indicator of treatment intensity or control effort is the share of area occupied that is 

treated in a given year. In 2006, 40 percent of the area occupied by Melaleuca  was treated, and this was 

increased nearly threefold from 14 percent in 2003. Among other species, the share of area occupied that 

was treated in 2006 was over 60 percent for Australian Pine and Cogon Grass, and was over 50 percent for 

Tropical Soda Apple (Figure 4).  

 

Table 4. Area of invasive species treated by land owners and managers in Florida surveyed for 1990-2003 

and 2006. 

Species 
Respondents Total Area (acres) 

1990-2003 2006 1990-2003 2006 

Melaleuca quinquenervia 110 112 403,548 146,053 

Brazilian Pepper (Schinus) 168 126 77,983 32,246 

Australian Pine (Casuarina) 64 86 16,603 4,134 

Climbing Fern (Lygodium) 55 79 49,237 57,993 

Cogon Grass (Imperata) 40 69 6,600 5,865 

Torpedo Grass (Panicum) 62 79 11,896 4,409 

Soda Apple (Solanum) 57 77 11,330 23,086 

Other Plants 48 51 9,188 18,622 

Total All Species   586,375 292,408 

 

Figure 4. Share of area occupied by invasive species treated in 2006. 
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Control Methods 

A variety of methods are used to control Melaleuca by land managers, including mechanical, 

chemical, biocontrol, and combinations of methods (Figure 6).  The most commonly reported method used 

was felling with herbicides applied to the stump, totaling  46,958 acres in 2003 and 78,378 acres in 2006,  

representing about half of the total area treated (Table 5, Figure 5).  Mechanical methods, such as 

chipping, mowing and grubbing, represented 22 percent of area treated in 2006. Girdling of the tree with 

basal application of herbicides, known as “hack and squirt” accounted for 18 percent of area treated. 

Relatively small areas were treated using biocontrol either alone (5.2%) or in combination with other 

methods (2.5%), and foliar or soil applied herbicides (2.6%). Use of hack and squirt and mechanical 

methods has increased, both in absolute terms and as a share of total acreage treated. Biocontrols were 

used on more acres in 2006, but represented a smaller share of total area treated. Use of foliar or soil 

applied herbicides decreased both in area and percentage terms .  

 

Table 5. Methods used and area treated for control of Melaleuca by land owners and managers in Florida 

surveyed for 2003 and 2006. 

Control Method 

Respondents 

Using 

Total Area Treated 

(acres) 

2003 2006 2003 2006 

Mechanical 101 53 5,956 34,904 

Foliar/Soil Herbicides 44 31 15,986 4,136 

Girdling & Herbicide 44 25 11,494 28,814 

Felling & Herbicides 66 36 46,958 78,378 

Biological Control 20 19 6,313 8,221 

Biocontrol & Other 13 10 4,242 4,034 

Other Method(s) 7 10 20 254 

None 162 73    

Total*   86,626 154,706 

*Excludes biocontrol & other to avoid double counting. 

 

Figure 5. Share of area of Melaleuca treated  by various control methods in 2003 and 2006. 

 



10 

 

Figure 6. Common Melaleuca control methods: Barko chipper (top left); excavator with chipper head or 

“Brontosaurus” (middle left); feller-buncher and skidder (lower left); manual felling with chainsaw (upper 

right); chemical stump treatment (middle right); basal girdling with herbicide known as “hack and squirt” 

(lower right). Photo sources: USDA-ARS and UF-IFAS. 
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With regards to the preferred method to be used in the future, the largest number of respondents in 

2007 indicated that mechanical and felling with herbicides were their likely choices (Table 6). In contrast, 

biocontrol methods held the greatest interest for receiving further information about the method.  

 

Table 6. Intentions to use control methods and information needs by land owners and managers in Florida 

surveyed in 2007. 

Method 

Respondents Intending 

to Use Method 

Respondents Desiring 

Further Information 

Number  Percent  Number  Percent  

Mechanical 47 17 8 3 

Foliar/Soil Herbicides 32 11 14 5 

Girdling & Herbicide 27 10 15 5 

Felling & herbicides 46 16 13 5 

Biocontrol 19 7 16 6 

Biocontrol & Other 14 5 16 6 

Other Method(s) 7 3 3 1 

 

 

Expenditures 

Expenses for Melaleuca control reported by land owners and managers surveyed increased from 

$11.1 million (M) in 2003 to $12.7 M in 2006 (Table 7). The largest expense item was contract services, 

$8.2 M in 2003 and $6.7 M in 2006, representing 74 to 85 percent of total expenses. So, it appears that 

land managers are increasingly relying upon professional weed control contractors. Smaller expense 

amounts were reported for labor, equipment, herbicides, indirect (overhead) costs and miscellaneous other 

items. In addition, respondents reported capital expenditures on special equipment for Melaleuca control 

of $1.68 million in 2003 and $399,000 in 2006.  The average treatment cost increased from about $67 per 

acre in 2003 to $80 per acre in 2006, based on total expenses divided by total area treated (Figure 7). This 

represents an increase in costs of nearly 20 percent, or 6.5 percent annually. Average costs per acre were 

higher for public agencies ($81) than for private agricultural land owners ($59) in 2006. 

 

Table 7. Expenses for Melaleuca control by land owners and  managers in Florida surveyed for 2003 and 

2006. 

Cost Item 

Number 

Respondents 
Total Expenses ($) 

2003 2006 2003 2006 

Contract services 42 30 8,196,444 6,713,747 

Labor 46 32 866,445 502,102 

Equipment 44 25 326,283 93,900 

Herbicides 52 30 22,406 476,180 

Indirect 24 15 335,720 113,850 

Other 8 4 528,000 850 

Total Costs* 74 43 11,070,903 12,691,745 

Special Equipment  58 10 1,684,000 399,000 

*Sum of individual cost items does not equal total because some respondents reported information 

inconsistently. 
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Figure 7. Average cost per acre of Melaleuca treated by land owners and managers in 2003 and 2006. 

 

 

It should be noted that average treatment costs were much higher for very dense stands of 

Melaleuca treated by professional weed control contractors to the South Florida Water Management 

District in 2004. These costs were higher in part because contractors were required to guarantee at least 90 

percent effectiveness (kill rate). Costs for mechanical methods (Barko chipper, feller-buncher, 

Brontosaurus) and the hack and squirt methods were around $2,000 per acre, while costs for felling with 

stump application of herbicides were over $4,200 (Figure 8) Aerial application of herbicides by helicopter 

was significantly lower in cost ($144/acre), although effectiveness was also much lower.  

 

Figure 8. Average cost per acre of Melaleuca treated in dense stands by SFWMD subcontractors in 2004  

(Source: Laroche and McKim, 2004). 
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Impacts on Economy and Ecology 

An important public policy issue for Melaleuca and other invasive species is their impacts on the 

economy and ecology of the region. To gauge this impact, survey respondents were asked to indicate 

whether a particular type of impact applied in their case, and if so, the magnitude of the impact as a 

percentage change from baseline conditions. The most common impact reported was impaired ecological 

function, such as groundwater recharge and wildlife habitat. A reduction in this function was reported by 9 

percent of respondents in 2003 and 11 percent in 2006, with an average reduction of 23 and 21 percent, 

respectively (Table 8 and Figure 9). A small number of respondents indicated impacts on reduced 

agricultural productivity (4 to 5%) and diminished recreational use (5 to 4%), however, these small sample 

sizes do not allow reliable estimation of the magnitude of changes. 

 

Table 8. Market and environmental impacts of Meleleuca reported by land owners and managers in 

Florida surveyed for 2003 and 2006. 

Impact 
Number 

Respondents 

 2003 2006 

Reduced Agricultural Productivity 22 13 

Lowered Market Value of Property 7 4 

Impaired Ecological Function 47 30 

Diminished Recreational Use 27 10 

Other 11 9 

 

Figure 9. Change in economic value or environmental function due to Melaleuca  in 2003 and 2006. 
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Barriers 

In order to effect behavior change for invasive species control, technical and institutional barriers 

need to be identified (MacKenzie-Mohr and Smith, 1999). Survey respondents were asked to indicate 

barriers limiting their ability to control Melaleuca. The most common response was simply that they do 

not have Melaleuca on their property: 87 percent in 2003 and 31 percent in 2006. A large share of 

respondents also indicated that Melaleuca was not considered a problem. In general, nearly all barriers 

were reported at lower rates in 2006 than in 2003. Encouragingly, the share of respondents who “don’t 

care” about Melaleuca decreased. A small number of respondents indicated that infestations were too 

small or too large to deal with, that the infestation sites were inaccessible, or that treatment was too 

expensive (Table 9). 

 

Table 9. Barriers to controlling Melaleuca by land owners and managers in Florida surveyed for 2003 and 

2006. 

Barrier 
Number Respondents Percent Respondents 

2003 2006 2003 2006 

Do not have on property 240 87 45 31 

Not a problem 104 43 19 15 

Don't care 13 4 2 1 

Infestations too small 33 21 6 8 

Infestations too large 17 14 3 5 

Controls won't work 3 1 1 <1 

Don't know how to use 11 4 2 1 

No time for controls 10 6 2 2 

Afraid of harm to other plants 8 6 2 2 

Afraid of chemicals 16 3 3 1 

Infestation Inaccessible 19 10 4 4 

Lack equipment 21 8 4 3 

Environmental regulations 6 7 1 3 

No Cost Sharing 20 8 4 3 

Too expensive 30 14 6 5 

Other 33 18 6 6 

 

 

Information Sources 

Selecting appropriate sources and media for delivery of information to the public is important for 

design of educational programs. Information about Melaleuca control was most commonly received by 

land managers from state and federal governments and University of Florida/IFAS, as reported by about 15 

percent of respondents (Table 10).  A significant share of respondents also received information from 

pamphlets and bulletins, advice from other land managers, their own observations, and professional 

organizations. Respondents were also asked to rate the usefulness of each information source as “very 

useful”,  “somewhat useful” or “not useful”, which were coded on a scale of 2-1-0. In general, usefulness 

ratings in 2006 were higher than in 2003. Sources with a mean usefulness rating above the midpoint (1.0) 

in 2006 were UF/IFAS, manager observations, state and federal government, land manager advice, 

professional organizations, weed professionals and internet/websites (Figure 10). The mean usefulness 
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rating of the Areawide Management Evaluation (TAME Melaleuca) program of USDA-ARS increased 

from 0.88 in 2003 to 0.93 in 2006. 

 

Table 10. Sources of information and their usefulness to land owners and managers in Florida surveyed 

for 2003 and 2006. 

Information Source 

Percent Receiving 

Information 

Mean Usefulness 

Rating (scale 0-2) 

2003 2006  2003 2006  

State & Federal government 15.0 15.8 0.49 1.26 

Professional Organizations 8.6 9.0 0.61 1.24 

Manager Observation 8.8 10.0 0.48 1.41 

UF/IFAS 14.0 15.1 0.37 1.28 

Weed Professionals 6.6 6.5 0.53 1.17 

TAME 5.1 6.8 0.88 0.93 

Land Manager Advice 9.7 10.4 0.48 1.32 

Pamphlets/Bulletins 9.9 10.0 0.67 1.03 

Video/CD's 2.4 2.2 1.21 0.58 

Demonstration plots 3.0 3.9 1.20 0.89 

Software/Decision aids 1.3 1.1 0.60 1.07 

Internet/Websites 6.6 6.5 1.67 0.55 

E-mail 3.6 2.9 1.18 0.88 

Other sources 2.6 3.2 1.24 1.00 

 

Figure 10. Usefulness ratings of information sources for Melaleuca in 2003 and 2006. Values scored on 

scale of 0-2.  
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Factors Affecting Management 

The general business environment affects decisions made by land owners and managers. Survey 

respondents were asked to rate various factors that influenced their land management decisions,  including 

agency funding, adverse weather conditions, availability of agricultural land, encroachment of urban land 

uses, foreign or other state competition, cost of inputs or supplies, prices for crops, fruit, or livestock , 

invasive plants, predators, insect pests, and the ability to conduct prescribed burns. Each factor was to be 

rated as  “significant”, “moderate”, or “none”, which were assigned a number value of 2, 1, or 0, 

respectively. The most important factors were costs, invasive plants and adverse weather, followed by 

prices, predators/pests and urban encroachment (Figure 11).  Invasive plants were rated as more important 

by public agency land managers than by agricultural landowners (1.70 vs. 0.74 in 2003, 1.50 vs. 0.91 in 

2006). The top rated factors for agency managers was agency funding (1.73, 1.51), while the top factor for 

agricultural land owners was commodity prices ( 0.90, 1.09). The ability to conduct prescribed burns was 

also rated as an important factor by agency managers.  

 

Figure 11. Factors affecting land management in 2003 and 2006. 
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Results for Resident Households 

 

Awareness of Invasive Plants 

A large majority of south Florida households, over three quarters of survey respondents, indicated 

that they were aware that some plants are not native to Florida, and that non-native plants can cause harm 

to native species by overcrowding or alter natural areas (Table 11). Also, over half of respondents claimed 

to be aware that Melaleuca is not native to Florida and to be able to identify Melaleuca, based on color 

photos presented showing its leaves, flowers and characteristic bark. The level of awareness, however, 

appears to have decreased from 2004 to 2007 by about 8 to 18 percentage points on all of these measures. 

In the latter survey, a larger number of respondents indicated “No”, “don’t know” or did not answer the 

question.  

 

Table 11. Awareness of invasive plants and Melaleuca by south Florida households surveyed in 2004 and 

2007 

Question / Answer Options 
Number Respondents Percent Respondents 

2004 2007 2004 2007 

Aware that some plants and trees are not native to Florida 

Yes 897 696 88.5 80.8 

No 85 71 8.4 8.2 

Don’t know or no answer 32 94 3.2 10.9 

 

Aware that some non-native plants can harm local native plant species by 

overcrowding or altering natural areas 

Yes 875 653 86.2 75.8 

No 109 112 10.7 13.0 

Don’t know or no answer 31 96 3.1 11.1 

 

Can recognize Melaleuca, also known as “ Paper Bark” or “Punk Tree”    

Yes 689 451 67.9 52.4 

No 288 313 28.4 36.4 

Don’t know or no answer 38 97 3.7 11.3 

 

Aware that Melaleuca is not native to Florida 

Yes 700 439 69.0 51.0 

No 280 330 27.6 38.3 

Don’t know or no answer 35 92 3.4 10.7 

 

 

Extent of Melaleuca on Residential Property 

A small percentage of household respondents in both surveys  (3.6%) reported that Melaleuca was 

present on their properties (Table 12). Of the respondents answering this question in the affirmative, the 

most common level of infestation was “one tree”, “2 to 5 trees“ or “6 to 20 trees”. Very few respondents 

indicated having stands of one-quarter acre or larger. Due to the small number of responses, it is not 

possible to draw any definite conclusions about changes or trends in Melaleuca on residential property.  
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Table 12. Extent of Melaleuca on residential property reported by south Florida households surveyed in 

2004 and 2007. 

Answer Options 
Number Respondents Percent Respondents 

2004 2007 2004 2007 

Have Melaleuca on property                          

Yes 37 31 3.6 3.6 

No 921 739 90.7 85.8 

Don’t know or no answer 57 91 5.6 10.6 

 

Amount of Melaleuca on property 

1 tree 10 9 1.0 1.0 

2-5 trees 5 12 0.5 1.4 

6-20 trees 10 4 1.0 0.5 

One quarter acre 1 1 0.1 0.1 

One half acre 1 0 0.1 0.0 

1-4 acres 3 4 0.3 0.5 

5 or more acres 2 1 0.2 0.1 

Don’t know, no answer or 

not applicable 
983 830 96.8 96.4 

 

 

Actions to Control Melaleuca 

Of the respondents who reported having Melaleuca on their property, 32 percent had taken action 

to control the invasive species in 2007, as compared to 16 percent reported having acted in 2004. The most 

common method used by households for control of Melaleuca was mechanical, including felling, mowing, 

tilling, pulling, or grubbing, which was used by 62 percent of respondents having Melaleuca on their 

property in 2003-4 and by 29 percent in 2006-7 (Table 13). A few respondents also reported using 

chemical methods such as foliar herbicides, felling and stump-applied herbicides, or girdling and stem-

applied herbicides. A small number of households reported taking advantage of biological control 

methods, either alone or in combination with other methods in 2003-4, but none did so in 2006-7. 

Respondents generally indicated that they had spent very little to control Melaleuca since 1990 

(Table 14).  In the 2004 survey, 93 percent of respondents spent in the range of zero to $49, and it is 

assumed that most of these responses actually represented zero, while a small number of respondents spent 

$50 or more. In the 2007 survey the question was asked differently to distinguish between  zero and small 

but positive amounts, with 20 percent reporting zero and none reporting $1 to $49. Again, a very small 

number of respondents reported spending $50 or more on Melaleuca control. The small sample numbers 

do not allow any conclusions regarding control expenditures.   
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Table 13.  Methods used to control Melaleuca by South Florida households surveyed in 2004 and 2007. 

Method 
Number Respondents 

Percent of Respondents 

Having Melaleuca 

2004 2007 2004 2007 

Mechanical: felling, mowing, tilling, pulling, 

grubbing (without herbicides) 
23 9 62.2 29.0 

Herbicides applied to leaves 5 2 13.5 6.5 

Girdling stem and basal herbicide application 1 1 2.7 3.2 

Felling and herbicide applied to cut stump 5 2 13.5 6.5 

Biological control (beneficial insects) 2 0 5.4 0.0 

Biological control combined with one or more 

other method 
2 0 5.4 0.0 

Other method 0 0 0.0 0.0 

 

 

Table 14. Expenses incurred for Melaleuca control since 1990 by households in South Florida surveyed in  

2004 and 2007. 

Expense Range 
Number Respondents 

Percent of Respondents 

Reporting Expenses 

2004 2007 2004 2007 

$0  2  20.0 

$1 to $49  0  0.0 

$0 to $49 380  93.4  

$50 to $99 4 1 1.0 10.0 

$100 to $249 7 2 1.7 20.0 

$250 to $500 7 3 1.7 30.0 

More than $500 9 2 2.2 20.0 

Note: expenses include labor, contract services, equipment, herbicides, etc. 
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Willingness to Pay for Removal 

Respondents were asked “How much would you be willing to pay to remove or eradicate 

Melaleuca on your property?”  Of  those answering the question in 2007, 20 percent indicated no 

willingness to pay (zero value), while 10 percent expressed a willingness to pay $50 to $99, 20 percent to 

pay $100 to $249, 30 percent to pay $250 to $500, and 20 percent to pay $500 or more (Table 15). In the 

2003-4 survey, these question was asked slightly differently, and the vast majority (74%) indicated a 

willingness to pay zero to $49, while the remainder were willing to pay $50 or more. Again, the small 

sample size prevents any definite conclusions on these data. 

 

Table 15. Willingness to pay to remove or eradicate Melaleuca from property by households surveyed  in 

2004 and 2007. 

Expense Range 
Number Respondents 

Percent of Respondents 

Answering 

2004 2007 2004 2007 

$0 na 2 na 20.0 

$0 to $49 224 na 74.2 na 

$1 to $49 na 0 Na 0.0 

$50 to $99 34 1 11.3 10.0 

$100 to $249 19 2 6.3 20.0 

$250 to $500 20 3 6.6 30.0 

More than $500 5 2 1.7 20.0 
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Factors Limiting Melaleuca Control 

The most common reasons identified by residents as limitations for controlling Melaleuca were 

lack of knowledge about how to use controls, expense for control treatments, fear or dislike of using 

chemicals, and lack of necessary equipment (Table 16). A significant number of respondents also indicated 

that Melaleuca is not a problem for them. 

 

Table 16. Factors limiting control of Melaleuca by South Florida households surveyed  in 2004 and 2007. 

Factor(s)* 
Number Respondents Percent Respondents 

2004 2007 2004 2007 

Melaleuca is not a problem for me 80 7 7.9 0.8 

I don't care about Melaleuca 29 1 2.9 0.1 

Infestations are too small 9 5 0.9 0.6 

Infestations are too large 12 2 1.2 0.2 

Controls will not work 5 2 0.5 0.2 

Don't know how to use controls 21 12 2.1 1.4 

Don't have time to use controls 9 1 0.9 0.1 

Controls will harm other plants 6 2 0.6 0.2 

Fear or dislike of using chemicals 28 1 2.8 0.1 

Infested areas are inaccessible 9 1 0.9 0.1 

Don't have the necessary equipment for controls 18 7 1.8 0.8 

Environmental regulations prevent me from using controls 3 1 0.3 0.1 

There are no cost sharing programs for controls 3 3 0.3 0.3 

Controls are too expensive 5 6 0.5 0.7 

*Respondents allowed to check any that apply. 

 

 

Impacts on Property Values and Outdoor Recreation  

Nearly half of respondents (48%) in 2007 indicated that Melaleuca has not had any effect on their 

property value, while small numbers indicated that it had either marginally decreased or increased values, 

and a significant share (45%) did not know how their property value was affected. 

Outdoor recreation is a commonly used measure of the public’s values and preferences for the 

natural environment.  A majority of respondents (53%) in 2007 indicated that they do participate in 

outdoor recreational activities. The most commonly reported outdoor recreational activities were wildlife 

observation or photography, boating, hiking, while relatively few engaged in hunting, fishing or off-

highway vehicle riding (Table 17). When asked specifically how their enjoyment of the outdoors had been 

effected by the presence of Melaleuca, a substantial majority (72%) indicated that there was no effect, 

while about one quarter (26%) felt that there was a negative effect, and only 2% answered that it was 

positive. Respondents were asked “What would you be willing to pay per visit to reduce Melaleuca in the 

areas where you engage in outdoor recreational activities, assuming that these monies will support 

successful management?” The most common response was zero (32%), however, nearly one third (29%) 

indicated a willingness to pay (WTP) of $1 to $4, and 15% expressed a WTP of $5 to $9 (Table 18). 
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Table 17. Frequency of engaging outdoor recreational activities by survey respondents in 2007. 

Activity 
Response 

Count 

Number days per year 

None 1 to 5 6 to 10 
More 

than 10 

Freshwater fishing 361 176 109 27 49 

Hunting 354 319 15 8 12 

Wildlife observation/photography 371 68 129 64 110 

Boating 371 88 132 57 94 

Off-highway vehicle riding 343 298 28 10 7 

Camping 358 212 82 34 30 

Hiking 367 113 127 63 64 

Other 313 124 69 29 91 

Total 396 0 0 0 0 

 

 

Table 18. Willingness to pay for Melaleuca control in outdoor recreation areas in 2007. 

Value range 

Number 

Respondents 

Percent 

Respondents 

$0 121 32.0% 

$.01 to $.99 51 13.5% 

$1 to $4 110 29.1% 

$5 to $9 58 15.3% 

$10 to $15 27 7.1% 

$16 to $25 10 2.6% 

More than $25 1 0.3% 

 

 

Demographics 

The demographic characteristics of household survey respondents in 2007 are summarized in 

Table 19. The typical respondent lived in Florida for more than 5 years (67%), owned rather than leased 

their property (82%), was female (61%), aged 46 to 65 (52%), had some college education or associate 

degree (36%), did not own agricultural, forestry or natural land (97%), had voted in a state or local election 

in the past 3 years (85%), had a household size of two (41%), and an annual household income of 60 to79 

thousand dollars. These characteristics closely correspond to regional averages reported by the U.S. 

Census Bureau, except that the household income was well above-average. 
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Table 19. Demographic characteristics of household respondents in 2007. 

Characteristic / Option 
Response 

Count 

Response 

Percent 

Length of residence   

Less than 1 year 37 5.0 

1 to 5 years 209 28.5 

More than 5 years 488 66.5 

Property ownership   

Own 602 82.2 

Lease 130 17.8 

Gender   

Male 278 38.7 

Female 441 61.3 

Age   

18-29 27 3.8 

30-45 146 20.6 

46-65 366 51.5 

66-79 158 22.3 

80+ 13 1.8 

Educational attainment   

Less than high school diploma 9 1.3 

High school diploma or equivalent 107 14.9 

Some college or associate degree 256 35.6 

Technical or trade school 41 5.7 

Bachelors degree 166 23.1 

Graduate or professional degree 141 19.6 

Ownership of agricultural, forestry, or natural land in Florida (25+ acres) 

Yes 20 2.8 

No 697 97.2 

Voted in state or local election in the past 3 years 

Yes 607 84.9 

No 108 15.1 

Household size 

1 115 16.3 

2 287 40.7 

3 133 18.9 

4 90 12.8 

5 48 6.8 

6-10 29 4.1 

11 or more 3 0.4 

Household income (before taxes) in 2005 

Less than $10,000 13 1.9 

$10,000 to $19,999 36 5.4 

$20,000 to $29,999 66 9.9 

$30,000 to $39,999 82 12.3 

$40,000 to $49,999 79 11.8 

$50,000 to $59,999 78 11.7 

$60,000 to $79,999 107 16.0 

$80,000 to $99,999 70 10.5 

$100,000 or more 138 20.6 
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Benefit-Cost Analysis 

A benefit-cost analysis of Melaleuca control efforts was conducted using the survey information 

gathered in 2004.  Benefits were estimated based on the values for restored ecological function of 

agricultural and park/preserve land, agricultural productivity and market value of agricultural land, the 

recreational use of park/preserve lands where Melaleuca controls had been implemented, and avoidance of 

costs connected with Melaleuca-fueled fires.  Benefits were assigned to areas where Melaleuca had been 

treated or removed, based upon the land use classification. The benefit value assumed that ecological 

function was restored on these lands. Benefits to agricultural productivity were based on regional average 

net returns per acre for various crop or livestock systems. Ecological function benefits were based on 

global average ecosystem service values reported by Costanza et al (1997), and adjusted for inflation using 

the GDP Implicit Price Deflator (U.S. Commerce Department). Costs for Melaleuca control were 

determined from expenses reported by professional managers and residents surveyed. Costs also included 

those for the TAME Melaleuca education/outreach program. Total benefits amounted to $23.3 million, 

while total costs amounting to $13.2 million, resulting in a benefit-cost ratio of 1.76 (Table 20). The 

benefit-cost ratio (1.76) indicates that the benefits of Melaleuca removal were significantly greater than the 

costs, and that control efforts provided a net social benefit to society.   

 

Table  20.  Benefits and costs of Melaleuca control in south Florida, 2003 

Item 
Value 

($000) 

Benefits  

Agricultural Productivity 2,146 

Agricultural Land Market Value 6,676 

Ecological Function 13,398 

Recreational Value 703 

Avoidance of Fire damages 356 

Total 23,279 

Costs  

Public manager expenses for control treatments 10,866 

Agricultural manager expenses for control 

treatments 
1,180 

Residents expenses for control treatments 247 

TAME Melaleuca program costs 915 

Total 13,208 

Benefit Cost Ratio 1.76 
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Conclusions 

 

This study documented for the first time the prevailing management practices for the invasive tree 

species Melaleuca quinquenervia  in Florida. Surveys of public agency land managers, private agricultural 

land owners, and resident households were conducted in a ten county area of South Florida in 2004 and 

2007. These surveys assessed trends in management over a 3 year period during the time of the TAME 

Melaleuca education and outreach campaign.  

The area occupied by all invasive species was nearly one million acres in 2006, or 28.2 percent of 

the total area reported by agricultural land owners or agency managers. Melaleuca remains the most 

extensive invasive plant species in South Florida, with an area occupied of 363,157 acres, representing 

10.6 percent of the total area owned or managed by respondents. During the past three years, the area 

occupied by Melaleuca appears to have declined slightly from 11.5 percent of the total area reported for 

2003.   This trend for Melaleuca stands in contrast to the rapid spread of some other weeds such as 

Climbing Fern and Tropical Soda Apple. Brazillian Pepper, another invasive species, also represents a 

significant weed, occupying nearly 10 percent of the total area managed in 2006.   

The reported area of Melaleuca  treated by all control methods has increased dramatically from 

86,731 acres in 2003 to 146,053 acres in 2006.  The area treated by agricultural landowners was especially 

increased.  Moreover, the share of total area occupied by Melaleuca that was treated has increased  from 

14 to 40 percent, indicating an increasingly aggressive approach to its control.  Use of mechanical control 

methods and the “hack and squirt”  method appears to be increasing, while foliar/soil applied herbicides 

are decreasing. Use of biocontrol remains at a low level. Total expenditures for Melaleuca control by land 

owners/managers exceeds $10 million annually. Average treatment costs per unit area are around $80 per 

acre, and are generally increasing.  The negative impacts of Melaleuca on agricultural productivity, 

ecosystem services, land market value and outdoor recreation are commonly recognized by land managers.  

Awareness of Melaleuca by residents is generally quite high, although it has not improved in spite 

of public education and outreach efforts.  Residents typically do not regard Melaleuca as a problem, as 

reflected by the low control expenditures and low willingness to pay for removal. However, a minority of 

respondents perceive that Melaleuca reduces the value of outdoor recreational experiences. Low response 

rates and small sample numbers for the second survey of Florida households prevents clear conclusions on 

changes in attitudes or management of Melaleuca.   

Outreach information for the public has not been very effective, as indicated by the small share of 

respondents who received the information, and low ratings of its usefulness.  

A benefit-cost analysis of Melaleuca control programs in 2003 estimated  total social benefits of 

$23 million and total costs of $13 million, indicating a very strong benefit-cost ratio (1.76), which justifies 

continued public support or expansion of funding for control programs. 
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