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Invasive plants in Florida 

The growth in global trade has 

resulted in unprecedented movement of 

plants and animals outside of their native 

ranges (di Castri 1989; Pimental 2011). The 

majority of introductions of alien species 

have little impact on native ecosystems, but 

a few species become established in natural 

areas and threaten native biodiversity, alter 

ecological processes, and often have severe 

economic consequences (Mack et al. 2000). 

Invasive plants are estimated to cost the  

U. S. economy $123 billion per year (U.S. 

Department of Interior 2009).   

 In the continental USA, Florida 

stands out as the recipient of the most exotic 

plant invaders (U.S. Congress 1993; 

Simberloff 1997), with 1421 non-native 

species growing outside of cultivation 

(Wunderlin and Hansen 2008), and infesting 

an estimated 1.0 million acres (Lee et al. 

2009). Florida‟s elevated susceptibility to 

invasion likely stems from several factors, 

including a highly disturbed environment, 

which is known to promote the invasion of 

alien species (Hobbs and Huenneke 1992). 

Secondly, Florida‟s depauperate native flora 

(Ewel 1986) may exert low „biotic 

resistance‟ - the ability of native 

communities to resist invasion (Lodge 1993; 

Maron and Vilà 2001).  Finally, huge 

numbers of exotic plants are continually 

being brought into Florida, the vast majority 

of which are intentionally introduced 

through the ornamental plant trade 

(Reichard and White 2001). Thus, 

opportunities for invasion into Florida may 

simply be elevated due to constant, high 

propagule pressure (Simberloff 1997).   

 

Brazilian peppertree   

Schinus terebinthifolia Raddi 

(Anacardiaceae), commonly referred to as 

Brazilian peppertree, is a plant of South 

America origin characterized by having 

shiny alternate compound leaves and multi-

stemmed branches that often form an 

impenetrable tangle (Cuda et al. 2006). This 

species is native to Brazil, Argentina and 

Paraguay (Barkley 1944; 1957).  In the U.S., 

Brazilian peppertree occurs in Florida, 

Texas, Alabama, California and Hawaii 

(EDDMapS 2012). Records indicate that 

Brazilian peppertree was imported into 

Miami in 1898 and 1899 (Morton 1978), and 
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later into Punta Gorda by Dr. George Stone 

around 1926 (Nehrling 1944). Recent 

molecular studies support the historical 

record. Two genetic types of Brazilian 

peppertree have been identified in Florida 

(referred to as A and B), and since their 

arrival, they have extensively hybridized 

(Williams et al. 2005; 2007). The western A 

haplotype was introduced into Punta Gorda 

from southeastern Brazil, and the eastern B 

haplotype was introduced into Miami from 

northern Brazil near Salvador, Bahia 

(Williams et al. 2005; Mukherjee et al. 

2012).  These two source populations of 

Florida‟s hybrid trees are separated by 

approximately 800 km in Brazil, and thus, 

have not had the opportunity to hybridize in 

the native range.  Florida‟s hybrid trees are 

therefore genetically distinct from trees that 

occur in the native range. According to 

Geiger et al. (2011), Florida hybrids have 

higher survival, growth rates, and produce 

more biomass than the parental plants when 

grown together in a common garden.  

There was a long lag period, perhaps 

50-60 years, between the time that Brazilian 

peppertree was first introduced into Florida, 

and the time it was recognized as invading 

natural ecosystems (Morton 1978).  Lag 

times may be caused by slow population 

growth during initial stages of introduction 

followed by an exponential growth phase, or 

be a reflection of the time required for the 

selection of genotypes adapted to novel 

environments encountered in an introduced 

range (Mack et al. 2000; Sakai et al. 2001; 

Crooks 2005).  Mukherjee et al. (2012) 

speculated that the lag period was due in 

part to genetic adaptations and evolution that 

followed hybridization of the two genetic 

types that invaded Florida. Ecological niche 

modeling suggests that one trait which may 

have evolved since the introduction of 

Brazilian peppertree, is cold tolerance. This 

trait may be responsible for recent 

northward spread of Brazilian peppertree in 

Florida and into southern Alabama 

(EDDmapS 2012; Mukherjee et al. 2012).  

 

Impacts in Florida 

Brazilian peppertree is considered to 

be one of the most serious invasive plants in 

Florida (Schmitz et al. 1997) and is 

classified as a Category I invasive plant 

species by the Florida Exotic Plant Pest 

Council (FLEPPC 2011). Rodgers et al. 

(2012) estimate that ~283,000 hectares of 

south and central Florida are invaded by 

Brazilian peppertree, including disturbed 

sites (e.g., canal banks, fallow farmlands), 

and natural communities (e.g., pinelands, 

hardwood hammocks and mangrove forests) 
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(Cuda et al. 2006). Several attributes may 

contribute to its invasiveness, including a 

large number of fruits produced per female 

plant, an effective mechanism of dispersal 

by birds (Panetta and McKee 1997), 

tolerance to shade (Ewel 1978), fire (Doren 

et al. 1991), and drought (Nilson and Muller 

1980a), allelopathic effects on neighboring 

plants (Gogue et al. 1974; Nilson and Muller 

1980b; Morgan and Overholt 2005; 

Overholt et al. 2012), and tolerance to saline 

conditions (Ewe 2001; Ewe and Sternberg 

2002). The invasion and displacement of 

native species by Brazilian peppertree poses 

a serious threat to biodiversity in many 

ecosystems in Florida (Morton 1978; Cuda 

et al. 2006).  Several studies have shown 

that Brazilian peppertree contributes to other 

invasive species problems, a phenomenon 

referred to as „invasional meltdown‟ 

(Simberloff and Van Holle 1999). For 

instance, Clouse (1999) showed that leaf-

litter under Brazilian peppertree plants 

growing in the previously farmed land 

known as Hole-in-the-Donut area of the 

Florida Everglades serves as a safe refuge 

for some exotic ants that would otherwise 

not have gained such a strong foothold in 

this native habitat.  Brazilian peppertree has 

also been reported as an alternate host and 

reservoir for the exotic root weevil 

(Diaprepes abbreviatus), a serious pest of 

citrus in Florida and California (McCoy et 

al. 2003).  Furthermore, Brazilian peppertree 

is contributing to and benefiting from the 

establishment of the black spiny-tailed 

iguana (Ctenosaura similis (Gray)) in 

southwest Florida (Jackson and Jackson 

2007).   

In addition to the ecological impacts, 

Brazilian peppertree presents a health risk to 

humans. Like most other members of the 

Anacardiaceae family, Brazilian peppertree 

contains active alkenyl phenols (e.g. 

urushiol, cardol), which can cause contact 

dermatitis and inflammation to sensitive 

individuals (Tomlinson 1980). Moreover, 

individuals may experience respiratory 

problems such as chest pains, acute 

headaches, eye irritation, and flu-like 

symptoms when in close proximity to the 

plants. Direct contact with the plant sap may 

result in a rash followed by intense itching. 

Ingesting the bark, leaves, and fruits can be 

toxic to humans, mammals, and birds 

(Morton 1978). Thus, the continuous 

increase of Brazilian peppertree infestations 

coupled with its allergenic properties could 

negatively affect the multi-billion dollar 

tourist industry in Florida (Smith and Brown 

1994). 
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Management 

Mechanical methods, such as cutting, 

burning and flooding, and herbicide 

application are commonly used in 

combination for controlling Brazilian 

peppertree in Florida (Gioeli and Langeland 

1997; Langeland 2001). For example, cut-

stump treatments or basal bark applications 

of triclopyr can effectively control Brazilian 

peppertree (Langeland and Stocker 2001). 

However, these methods are unsuitable for 

some natural areas (e.g., mangrove forests) 

because of their potential for negative 

effects to non-target species (Doren and 

Jones 1997). Both chemical and mechanical 

control measures have been used with some 

success, but maintenance programs are 

required to prevent regrowth (Koepp 1978). 

In addition, these methods are labor 

intensive and costly, particularly for large 

infestations.  A pilot restoration project to 

remove 24.4 ha of Brazilian peppertree from 

Hole-in-the-Doughnut in the Everglades 

National Park was completed at a cost of 

$640,000 (Doren et al. 1990). However, it 

was calculated that it would cost $20 million 

and take 20 years to restore the entire 2000 

ha parcel of the Hole-in-the-Doughnut 

(Doren et al. 1990). 

 

 

Biological control 

Classical biological control involves 

the introduction of host-specific natural 

enemies from a weed‟s native range to 

reduce populations in the introduced range, 

under the premise that the invader became 

aggressive due to escape from its natural 

enemies (enemy release hypothesis) 

(Williams 1954; Harris 1998; van Driesche 

and Bellows 1996; Keane and Crawley 

2002).  Brazilian peppertree provides an 

illustration of this concept.  Surveys in 

Florida in the 1980s identified several 

generalist insect herbivores, but damage to 

Brazilian peppertree was minimal (Cassani 

1986; Cassani et al. 1989). In contrast, 

surveys conducted in South America have 

revealed a high diversity of specialized 

natural enemies (Bennett et al. 1990; 

Bennett and Habeck 1991; Habeck et al. 

1994; Cuda et al. 2006; McKay et al. 2009), 

several of which may have potential for 

biological control.  However, none have yet 

been released.  Research on a defoliating 

sawfly that was shown to be highly host 

specific to Brazilian peppertree (Medal et al. 

1999; Cuda et al. 2005), was halted after the 

larvae were found to contain compounds 

toxic to mammals (Dittrich et al. 2004), and 

possibly birds. Other candidate agents 

performed poorly on Florida Brazilian 
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peppertree (Manrique et al. 2008; Cuda et al. 

2012) or were shown to feed on related non-

target plants during quarantine studies 

(Davis et al. 2011; Oleiro et al. 2011; 

Wheeler et al. 2011; McKay et al. 2012).   

Despite the lack of success in 

biological control of Brazilian peppertree, 

the future appears promising. Research on 

two candidate agents, a defoliating tortricid 

moth, Episimus unguiculus Clarke (Martin 

et al. 2004) and a stem boring weevil 

Apocnemidophorus piptzi (Faust), has been 

completed and petitions for their field 

release are pending approval of the United 

States Department of Agriculture.  

Additionally, recent exploration in Brazil 

has identified promising new natural 

enemies, including a thrips, 

Pseudophilothrips ichini Hood, and a group 

of gall forming psyllids in the genus 

Calophya (Burckhardt et al. 2011; Christ et 

al. 2012). The thrips feed gregariously on 

growing shoot tips and flowers, preventing 

new growth and causing flower abortion 

(Cuda et al. 2006; Mound et al. 2010). 

Psyllids in the genus Calophya are highly 

host-specific (Burckhardt and Basset 2000), 

and form pit-galls in plant foliage causing 

growth abnormalities and eventual leaf drop 

(Downer et al. 1988). If released, these 

natural enemies may decrease the 

competitive ability and reproduction of 

Florida‟s Brazilian peppertrees, resulting in 

reduced weed populations in the field.   

 

Lessons learned and future directions  

Brazilian peppertree illustrates many 

of the general concepts of invasive plant 

ecology. Similar to the majority of invasive 

plants, Brazilian peppertree was introduced 

and popularized as an ornamental. The low 

level of insect herbivory of Brazilian 

peppertree in Florida supports the „enemy 

release hypothesis‟ (Williams 1954; Keane 

and Crawley 2002), and provides a 

theoretical basis for the search for biological 

control agents in the native range.  

Hybridization has been implicated in the 

aggressiveness of Brazilian peppertree in 

Florida (Mukherjee et al. 2012), and appears 

to be a common thread in many plant 

invasions (Ellstrand and Schierenbeck 

2000). The lag period between the 

introduction of Brazilian peppertree, and its 

recognition as invasive, is also a common 

feature of invasion ecology (Kowarik 1995; 

Crooks 2005), and likely is a result of 

hybridization followed by natural selection 

of genetic types well-adapted to  Florida‟s 

environment (Mukherjee et al. 2012).   

Finally, growing evidence of positive 
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interactions between Brazilian peppertree 

and other exotic species (Clouse 1999; 

McCoy et al. 2003; Jackson and Jackson 

2007) provides support for the invasional 

meltdown hypothesis proposed by Simberoff 

and Van Holle (1999).    

A practical question is: What lessons 

can be gained from the experiences with 

Brazilian peppertree that could be applied to 

the management of other invasive species?  

One is certainly the difficulty of managing 

an exotic plant once it becomes firmly 

established over a large geographic area.  

Thus, a primary objective of invasive plant 

management should be the avoidance of 

future problems through regulatory methods 

that limit the arrival of new, potentially 

invasive plants.  Historically, with the 

exception of a few plants included on the 

Federal Noxious Plant List (the majority of 

which are already in the U.S.A), all that was 

required to introduce plants or seeds was 

evidence that they were not infested with 

plant pathogens or pest insects 

(USDA/APHIS 2012).  This has changed 

slightly with recently enacted NAPPRA 

(Not Authorized Pending Pest Risk 

Analysis) regulations, which in 2011 

established a new category of plants which 

cannot be imported prior to the completion 

of a risk analysis. Properly administered 

weed risk assessment would go a long way 

in decreasing future problems with invasive 

plants (Gordon et al. 2008).    

In addition to these regulatory 

measures, more effort should be directed 

towards educating the public about the 

threats of invasive plants, and invasive 

species in general.  The demand for novel 

plants may decline if people were more 

aware of the environmental and economic 

costs associated with invasive species.  It is 

encouraging that a survey of consumers at 

the Philadelphia Flower Show in 2004 

revealed that a majority (>80%) of 

respondents were aware that exotic plants 

were used in landscapes, and that some 

exotic plants cause problems in natural 

areas. In Minnesota, Yue et al. (2011) found 

that consumers would be willing to pay a 

premium for plants labeled as non-invasive 

or native, suggesting that new labeling 

regulations could curb the demand for 

invasive and potentially invasive plants.    

Finally, biological control provides 

the only sustainable and economically 

feasible solution to the Brazilian peppertree 

problem in Florida.  Biological control has a 

long history of success in the regulation of 

invasive species worldwide (Hartley 1990; 

Julien and Griffith 1998; Grevstad 2006; 

Tipping et al. 2009), and in some 
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ecosystems, such as natural areas and 

aquatic habitats, biological control may be 

the only viable management option. Even 

though no biological control agents have 

been released against Brazilian peppertree, 

much has been learned about its genetics, 

ecology, distribution and natural enemies, 

and the future is promising.        

     



8 
 

References 

Barkley, F.A. 1944. “Schinus L.” Brittonia 

5: 160–198. 

 

Barkley, F.A., 1957. “A study of Schinus 

L.” Lilloa Revista de Botanica. Tomo 28. 

Universidad Nacional del Tucuman, 

Argentina. 

 

Bennett, F.D., and Habeck, D.H.  1991.  

“Brazilian peppertree - prospects for 

biological control in Florida.” Proceedings 

of the symposium of exotic pest plants, eds. 

T. Center, 1988. Miami, FL, 23-33. 

 

Bennett, F.D., Crestana, L., Habeck, D.H., 

and Berti-Filho, E. 1990. “Brazilian 

peppertree – prospects for biological 

control.” Proceedings VII. International 

Symposium on Biological Control of 

Weeds, ed. E.S. Delfosse, 1988. Rome, 

Italy. Ministero dell‟Agriculture e delle 

Foreste, Rome/CSIRO, Australia: 

Melbourne, 293-297. 

 

Burckhardt, D. and Basset, Y. 2000. “The 

jumping plant-lice (Hemiptera, Psylloidea) 

associated with Schinus (Anacardiaceae): 

Systematics, biogeography and host plant 

relationships.” Journal of Natural History 

34: 57- 155. 

 

Burckhardt, D., Cuda, J.P., Manrique, V., 

Diaz, R., Overholt, W.A., Williams, D.A., 

Christ, L.R., and Vitorino, M. D. 2011. 

“Calophya latiforceps, a new species of 

jumping plant lice (Hemiptera: Calophyidae) 

associated with Schinus terebinthifolius 

(Anacardiaceae) in Brazil.” Florida 

Entomologist 94: 489-499.   

 

Cassani, J.R. 1986. “Arthropods on 

Brazilian peppertree, Schinus 

terebinthifolius (Anacardiaceae) in south 

Florida.” Florida Entomologist 69: 184-196. 

 

Cassani, J.R., Maloney, D.R., Habeck, D.H., 

and Bennett, F.D. 1989. “New insect records 

on Brazilian peppertree, Schinus 

terebinthifolius in south Florida.” Florida 

Entomologist 72: 714-716. 
 

Christ, L.R., Cuda, J.P., Overholt, W.A., 

Vitorino, M.D., and Mukherjee, A. 2012. 

“Biology, host preferences, and potential 

distribution of Calophya terebinthifolii 

(Hemiptera: Calophyidae), a candidate for  

biological control of  Brazilian peppertree, 

Schinus terebinthifolius, in Florida.”  

Florida Entomologist (in press). 

 

Clouse, R. 1999. “Leaf-litter inhabitants of a 

Brazilian pepper stand in Everglades 

National Park.” Florida Entomologist 

82:388-403. 

 

Crooks, J.A. 2005. “Lag times and exotic 

 species: the ecology and management of  

biological invasions in slow-motion.”  

Ecoscience 12: 316-329. 

 

Cuda, J.P., Ferriter, A.P., Manrique, V., and 

Medal, J.C. 2006. “Florida‟s Brazilian 

Peppertree Management Plan.” 

Recommendations from the Brazilian 

Peppertree task force Florida Exotic Pest 

Plant Council, 2nd Edition. 

 

Cuda, J. P., Christ, L.R., Manrique, V., 

Overholt, W.A., Wheeler, G.S., and 

Williams, D.A. 
 
2012. “Role of Molecular 

Genetics in Identifying „Fine Tuned‟ Natural 

Enemies of the Invasive Brazilian 

Peppertree, Schinus terebinthifolius: A 

Review.” BioControl 57: 227-232. 

 

Davis, D.R., McKay, F., Oleiro, M. 

Vitorino, M.D., and Wheeler, G.S. 2011. 

“Biology and systematics of the leafmining 

Gracillariidae of Brazilian pepper tree, 

Schinus terebinthifolius Raddi, with 



9 
 

descriptions of a new Genus and four new 

species.” Journal of the Lepidopterists’ 

Society 65: 61-93.  

 

di Castri, F. 1989. “History of biological 

invasions with emphasis on the Old World”, 

in Biological Invasions:  A Global 

Perspective, eds. J. Drake, F. de Castri, R. 

Groves, F. Kruger, H. A. Mooney, M. 

Rejmancek and M. Williamson. Wiley, New 

York, 1-30. 

 

Dittrich, R.L., Macedo, J.H.P., Cuda, J.P., 

and Biondo, A.W. 2004. “Brazilian 

peppertree sawfly larvae toxicity in 

bovines,” in Proceedings of the Joint Annual 

Meeting of the American College of 

Veterinary Pathologists (55th ) and 

American Society for Veterinary Clinical 

Pathology (39th), Orlando, FL, 13-17 

November, Abstract 29. 

 

Doren, R.F. and Jones, D.T. 1997. 

“Management in Everglades National Park”, 

in Strangers in Paradise: Impact and 

Management of Nonindigenous Species in 

Florida, eds. D. Simberloff, D.C. Schmitz, 

and T.C. Brown, Island Press, D.C.: 

Washington, 275-286. 

 

Doren, R.F., Whiteaker, L.D., and LaRosa, 

A.M. 1991. “Evaluation of fire as a 

management tool for controlling Schinus 

terebinthifolius as secondary successional 

growth on abandoned agricultural land.” 

Environmental Management 15: 121-129. 

 

Doren, R.F., Whiteaker, L.D., Molnar, G., 

and Sylvia, D. 1990. “Restoration of former 

wetlands  within the Hole-in-the-Doughnut 

in Everglandes National Park.” Proceedings 

of the7th Annual Conference on Wetlands 

Restoration and Creation, ed. F.J. Webb, Jr. 

Hillsborough Community College, Institute 

of Florida Studies, Florida: Tampa.  

 

Downer, J.A., Svihra, P., Molinar, R.H., 

Fraser, J.B., and Koehler, C.S. 1988. “New 

psyllid pest of California USA pepper tree.” 

California Agriculture 42: 30-32. 

 

EDDMapS. 2012. Early detection and 

distribution mapping system. The University 

of Georgia - Center for Invasive Species and 

Ecosystem Health. http://www.eddmaps.org/  

 

Ellstrand, N.C., and Schierenbeck, K.A. 

 2000. “Hybridization as a stimulus for the 

 evolution ofinvasiveness in plants?”  

Proceedings of the National Academy of  

Sciences of the United States of America 97:  

7043-7050. 

 

Ewe, S. M. L. 2001. “Ecophysiology of 

Schinus terebinthifolius contrasted with 

native species in two south Florida 

ecosystems.” Ph.D Dissertation, University 

of Miami, Florida. 

 

Ewe, S. M. L., and Sternberg, S.L. 2002. 

“Seasonal water-use by the invasive exotic, 

Schinus terebinthifolius in native and 

disturbed communities.” Oecology 133: 

441-448. 

 

Ewel, J. J. 1978. “Ecology of Schinus.” 

Proceedings of techniques for control of 

Schinus in South Florida, December 2. The 

Sanibel Captiva Conservation Foundation, 

Inc., Sanibel, Florida. 7-21. 

 

Ewel, J. J. 1986. “Invasibility: lessons from 

South Florida”, in Ecology of Biological 

Invasions of North America and Hawaii, 

eds. H. Mooney and J. Drake, Springer-

Verlag, New York, 214-230. 

 

Ewel, J., Ojima, D., Karl, D., and Debusk, 

W. 1982. “Schinus in successional 

ecosystems of  Everglades National Park”. 

South Florida Research Center Report T-



10 
 

676. Everglades National Park, National 

Park Service, Florida: Homestead.  

 

[FLEPPC] Florida Exotic Pest Plant 

Council. 2011. “Florida Exotic Pest Plant 

Council‟s 2011 list of invasive species.” 

http://www.fleppc.org/list/11list.html.  

 

Geiger, J.H., Pratt, P.D., Wheeler, G.S., and 

Williams, D.A. 2011. “Hybrid vigor for the 

invasive exotic Brazilian Peppertree 

(Schinus terebinthifolius Raddi., 

Anacardiaceae) in Florida.” International 

Journal of Plant Sciences 172: 655-663. 

 

Gioeli, K and Langeland, K. 1997. 

“Brazilian pepper-tree control.” University 

of Florida, Cooperative Extension Service. 

Institute of Food and Agricultural Sciences, 

SS-AGR-17. 

 

Gogue, G. J., Hurst, C.J., and Bancroft, L. 

1974. “Growth inhibition by Schinus 

terebinthifolius.” HortScience 9: 301. 

 

Gordon, D. R., Onderdonk, D. A., Fox, A. 

M., and Stocker, R. K. 2008. “Consistent 

accuracy of the Australian weed risk 

assessment system across varied 

geographies.” Diversity and Distributions 

14: 234-242. 

 

Grevstad, F. S. 2006. “Ten-year impact of 

the biological control agents Galerucella 

pusilla and G. calmariensis (Coleoptera: 

Chrysomelidae) on purple loosestrife 

(Lythrum salicaria) in Central New York 

State.” Biological Control 39: 1-8. 

 

Habeck, D.H., Bennett, F.D., and Balciunas, 

J.K. 1994. “Biological control of terrestrial 

and wetland weeds.”, in Pest Management 

in the Subtropics: Biological Control-A 

Florida Perspective, eds. D. Rosen, F.D., 

Bennett, J.L Capinera. Intercept, UK: 

Andover, 523–547. 

 

Harris, P. 1998. “Evolution of classical 

weed biocontrol: meeting survival 

challenges.” Bulletin of the Entomological 

Society of Canada 30: 134-143. 

 

Hartley, K. L. S. 1990. “The role of 

biological control in the management of 

water hyacinth, Eichhornia crassipes.” 

Journal Biocontrol News and Information 

11: 11-22. 

 

Hobbs, R. J. and Huenneke, L. F. 1992. 

“Disturbance, diversity, and invasion: 

implications for conservation.”  

Conservation Biology 6: 324-337. 

 

Jackson, J.A., and Jackson, B.J.S. 2007. “An 

apparent mutualistic association between 

invasive exotics: Brazilian pepper (Schinus 

terebinthifolius) and Black Spiny-tailed 

iguanas (Ctenosaura similis).” Natural 

Areas Journal 27: 254-257. 

 

Julien, M. H., and Griffiths, M.W. 1998. 

“Biological control of weeds a world 

catalogue of agents and their target weeds,” 

4th edition. CABI Publishing, UK: 

Wallingford.  

 

Keane, R. M. and Crawley, M.J. 2002. 

“Exotic plant invasionsand the enemy 

release hypothesis.” Trends in Ecology and 

Evolution 17:  164-170. 

 

Koepp, W.P.  1978. “The status of Schinus 

manipulation/Everglades National Park.” 

Proceedings of techniques for control of 

Schinus in South Florida, December 2.  The 

Sanibel Captiva Conservation Foundation, 

Inc., Florida: Sanibel, 45-47. 

 

Kowarik I. 1995. “Time lags in biological 

invasions with regard to the success and 

failure of alien species”, in Plant Invasion—

General Aspects and Special Problems, eds 



11 
 

P. Pysek, K. Prach, M. Rejmánek, M. Wade. 

Amsterdam: Academic Publishing, 15–38. 

 

Langeland, K.A. 2001. “Natural area weed 

management: A training manual for 

restricted use pesticide applicators.” 

University of Florida, Gainesville, Florida. 

 

Langeland, K.A. and Stocker, R.K.  2001. 

“Control of non-native plants in natural 

areas of  Florida”, 2
nd

 edition. SP-242. 

University of Florida, IFAS, Cooperative 

Extension Service. Florida: Gainesville.  

 

Lee, D. J., Adams D.C., and Kim, C.S. 

2009. “Managing invasive plants on public 

conservation forestlands application of a 

bio-economic model.” Forestry Policy and 

Economics 11: 237-243. 

 

Lodge, D. M. 1993. “Biological invasions: 

lessons for ecology.” Trends in Ecology and 

Evolution 8: 133-137. 

 

Mack, R. N., Simberloff, D., Lonsdale, 

W.M., Evans, H., Clout, M., and Bazzaz, 

F.A. 2000.  “Biotic invasions: causes, 

epidemiology, global consequences and 

control.” Ecological Applications 10: 689-

710. 

 

Manrique V., Cuda, J.P., Overholt, W.A., 

Williams, D., and Wheeler, G. 2008. “Effect 

of host-plant genotypes on the performance 

of two candidate biological control agents of 

Brazilian peppertree in Florida.” Biological 

Control 47:167-171. 

 

Martin, C.G., Cuda, J.P., Awadzi, K.D., 

Medal, J.C., Habeck, D.H., and Pedrosa-

Macedo, J.H. 2004. “Biology and laboratory 

rearing of Episimus utilis (Lepidoptera: 

Tortricidae), a candidate for classical 

biological control of Brazilian peppertree, 

Schinus terebinthifolius (Anacardiaceae), in 

Florida.” Environmental Entomology 33: 

1351-1361. 

 

Maron, J. L. and Vila, M. 2001. “When do 

herbivores affect plant invasion? Evidence 

for the natural enemies and biotic resistance 

hypotheses.” Oikos 95: 361–373. 

 

McCoy, C.W., Stuart, R.J., and Nigg, H.N. 

2003. “Seasonal life stage abundance of 

Diaprepes abbreviatus in irrigated and non-

irrigated citrus plantings in central Florida.” 

Florida Entomologist 86:34-42. 

 

McKay, F., Oleiro, M., Vitorino, M.D., 

Wheeler, G.S. 2012. “The leafmining 

Leurocephala schinusae (Lepidoptera: 

Gracillariidae): not suitable for the 

biological control of Schinus terebinthifolius 

(Sapindales: Anacardiaceae) in continental 

USA.” Biocontrol Science and Technology 

22: 477-489. 

 

McKay, F., Oleiro, M., Walsh, G. C., 

Gandolfo, D., Cuda, J.P., and Wheeler, G.S. 

2009. “Natural enemies of Brazilian 

peppertree (Schinus terebinthifolius: 

Anacardiaceae) from Argentina: their 

possible use for biological control in the 

USA.” Florida Entomologist 92: 292-303.  

 

Medal, J.C., Vitorino, M.D., Habeck, D.H., 

Gillmore, J.L., Pedrosa, J.H., and De Sousa, 

L.P. 1999. “Host specificity of 

Heteroperreyia hubrichi Malaise 

(Hymenoptera: Pergidae), a potential 

biological control agent of Brazilian 

Peppertree (Schinus terebinthifolius Raddi). 

Biological Control 14: 60–65. 

 

Morgan, E. C., and Overholt, W.A. 2005. 

“Potential allelopathic effects of Brazilian 

pepper (Schinus terebinthifolius Raddi, 

Anacardiaceae) aqueous extract on 

germination and growth of selected Florida 



12 
 

native plants.” Journal of the Torrey 

Botanical Society 132: 11-15. 

 

Morton, J.F.  1978.  “Brazilian pepper - its 

impact on people, animals and the 

environment.”  Economy Botany 32: 353-

359. 

 

Mound, L.A., Wheeler, G., and Williams, 

D.A. 2010. “Resolving cryptic species with 

morphology and DNA; thrips as a potential 

biocontrol agent of Brazilian peppertree, 

with a new species and overview of 

Pseudophilothrips (Thysanoptera).” Zootaxa 

2432: 59-68. 

 

Mukherjee, A., Williams, D.A., Wheeler, 

G.S, Cuda, J.P., Pal, S., and Overholt, W.A. 

2012. “Brazilian peppertree (Schinus 

terebinthifolius) in Florida and South 

America: evidence of a possible niche shift 

driven by hybridization.” Biological 

Invasions 14:1415–1430. 

 

Nehrling, H. 1944. “My garden in Florida, 

volume I.” American Eagle, Estero, Florida. 

 

Nilson, E. T., and Muller, W.H. 1980a. “A 

comparison of the relative naturalization 

ability of two Schinus species in southern 

California. I. Seed germination. Bulletin of 

the Torrey Botanical Club 107: 51-56. 

 

Nilson, E. T., and Muller, W.H. 1980b. “A 

comparision of the relative naturalizing 

ability of two  Schinus species 

(Anacardiaceae) in southern California. II. 

Seedling establishment.” Bulletin of the 

Torrey Botanical Club 107: 232-237. 

 

Oleiro M, Mc Kay, F., Wheeler, G.S. 2011. 

“Biology and host range of Tecmessa 

elegans  (Lepidoptera: Notodontidae), a 

leaf-feeding moth evaluated as a potential 

biological control agent for Schinus 

terebinthifolius (Sapindales: Anacardiaceae) 

in the United States.” Environmental 

Entomology 40: 605-13.   

 

Overholt, W. A., Cuda, J.P., and Markle, L. 

2012. “Can novel weapons favor native 

plants? Allelopathic interactions between 

Morella cerifera (L.) and Schinus 

terebinthifolius Raddi.” Journal of the 

Torrey Botanical Society 139 (in press). 

 

Panetta, F.D., and McKee, J. 1997. 

“Recruitment of the invasive ornamental, 

Schinus terebinthifolius, is dependent upon 

frugivores.” Australian Journal of Ecology 

22: 432-438. 

 

Pimentel, D. (ed.). 2011. “Biological 

Invasions:  Economic and Environmental 

Costs of Alien Plant, Animal and Microbe 

Species”, 2nd Edition. CRC Press, Florida: 

Boca Raton.   

 

Reichard, S. H., and White, P. 2001. 

 “Horticulture as a pathway of invasive plant 

introductions in the United States.” 

BioScience 51:103–113. 

 

Rodgers, L., Bodle, M., Black, D., and 

Laroche, F. 2012. “Status of nonindigenous 

species”, in 2012 South Florida 

Environmental Report, Vol. I-The South 

Florida Environment. South Florida Water 

Management District, Florida: West Palm 

Beach, 7-1 to 7-35. 

 

Sakai, A.K., Allendorf, F. W., Holt, J. S., 

Lodge, D. M., Molofsky, J., With, K. A., 

Baughman, S., Cabin, R. J., Cohen, J. E., 

Ellstrand, N. C., McCauley, D. E.,  O'Neil, 

P., Parker, I. M., Thompson, J. N., and 

Weller, S. G. 2001. “The population biology 

and invasive species.” Annual Review of 

Ecology and Systematics 23:305-332. 

 

Schmitz, D.C., Simberloff D., Hofstetter 

R.H., Haller W., Sutton D.. 1997. “The 



13 
 

ecological impact of nonindigenous plants.” 

Island Press, D.C.: Washington, 9–61. 

 

Simberloff, D. 1997.  “The biology of 

invasions”, in Strangers in Paradise: Impact 

and Management of Invasive Plants in 

Florida, eds. D. Simberloff, D. C. Schmitz 

and T. C. Brown, Island Press, D.C.: 

Washington, 3-17. 

 

Simberloff, D. and Von Holle B. 1999. 

“Positive interactions of nonindigenous 

species: invasional meltdown?” Biological 

Invasions 1: 21–32. 

 

Smith, D. and Brown, T. 1994. “An 

assessment of invasive non-indigenous 

species in Florida‟s public lands. TSS-94-

100, 10-28. Florida Department of 

Environmental Protection, Florida: 

Tallahassee. 

 

Stohlgren, T. J. and Schnase, J.L. 2006. 

“Risk analysis for biological hazards: what 

we need to know about invasive species.” 

Risk Analysis 26: 163-173. 

 

Tipping, P. W., Martin, M.R., Nimmoa, 

K.R., Pierce, R.M., Smart, M.D., White, E., 

Madeira, P.T.  and Center, T.D. 2009. 

“Invasion of a West Everglades wetland by 

Melaleuca quinquenervia countered by 

classical biological control.”  Biological 

Control 48: 73–78.  

 

Tomlinson, P.B.  1980.  “The biology of 

trees native to tropical Florida.” Harvard 

University Printing Office, Massachusetts: 

Allston. 

 

USDA/APHIS. 2012.  “Permits: Plants 

intended for planting, including nursery 

stock, roots, bulbs, seeds and other plant 

parts.” 

http://www.aphis.usda.gov/plant_health/per

mits/permit _plantmaterials.shtml 

 

U. S. Congress. 1993. “Harmful, Non-

indigenous species in the United States.”  

U.S. Congress/OTA-F-565. Washington D. 

C., U. S. Congress, Office of Technology 

Assessment. 

 

U.S. Department of Interior, Bureau of Land 

Management. 2009. “Noxious weeds and 

invasive species.” 

http://www.blm.gov/nv/st/en/prog/more_pro

grams/invasive_species.html 

van Driesche, R. G., and Bellows, T.S. 

1996. “Biological control.” Chapman and 

Hall, US: New York.  

 

Wheeler, G.S., Geigera, J., Mc Kayb, F., 

Rendonc, J., Chawnerc, M., and Pratt, P.D. 

2011. “Defoliating broad-nosed weevil, 

Plectrophoroides lutra; not suitable for 

biological control of Brazilian pepper 

(Schinus terebinthifolius).” Biocontrol 

Science and Technology 21: 89-91. 

 

Williams, J.R. 1954. “The biological control 

of weeds”, in Report of the Sixth 

Commonwealth Entomological Congress, 

UK: London, 95-98. 

 

Williams, D. A., Overholt, W.A., Cuda, J.P., 

and Hughes, C.R. 2005. “Chloroplast and  

microsatellite DNA diversities reveal the 

introduction history of Brazilian peppertree 

(Schinus terebinthifolius) in Florida.” 

Molecular Ecology. 14: 3643-3656. 

 

Williams, D.A., Muchugu, E., Overholt, 

W.A., and Cuda, J.P. 2007. “Colonization 

patterns of the invasive Brazilian peppertree, 

Schinus terebinthifolius, in Florida.” 

Heredity 98: 284-293. 

 

Wunderlin, R. P., and Hansen, B. F. 2008. 

“Atlas of Florida Vascular Plants.” Institute 

for  

http://www.blm.gov/nv/st/en/prog/more_programs/invasive_species.html
http://www.blm.gov/nv/st/en/prog/more_programs/invasive_species.html


14 
 

Systematic Botany, University of South 

Florida, Tampa. 

http://www.plantatlas.usf.edu/ 

 

Yue, C. Hurley, T. M., and Anderson, N. 

2011. “Do native and invasive labels affect 

consumer willingness to pay for plants? 

Evidence from experimental auctions.” 

Agricultural Economics 42 195–205. 

 

 

 

 

http://www.plantatlas.usf.edu/

