
Biological control of invasive 
weeds: the fight against the 

homogenization and decline of 
the earth’s floral biodiversity 

Bill Overholt 
Biological Control Research and Containment Laboratory 

Indian River Research and Education Center 
University of Florida 

Heartland Cisma, March 5, 2014 



Outline 

• Why do some exotic plants become 
invasive? some hypotheses 

• Biological control as an approach for 
managing invasive plants 
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Vitousek et al. 1996. Am. Sci. 84: 468-478 
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So, what’s the issue? 
Homogenization of the earth’s biota 

• Geographic barriers have broken down. Due to 
increased, and faster travel, exotic species are 
being moved around the world with unprecedented 
frequency 

• For example, in Hawaii, the rate of introduction of 
new insects prior to human colonization (around 
400 AD) has been estimated at one species every 
50,000 to 100,000 years.  Currently, there are 15-20 
new insect species introduced every year 
(Beardsley, 1979). This is 0.75 – 1.5 million more 
introductions per year since human colonization. 

Beardsley, J. W. 1979. New immigrant insects in Hawaii: 1962 through 1976. Proceedings of the Hawaiian Entomological Society 
23:35-44.  



When species with similar ecological needs (=niches) are 
brought together, there will be some level of competition 
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Why are invasive plants a 
problem in areas of invasion but 

not in their native homes? 
 

Some hypotheses: 
 • Hybridization 

• Suppression by herbivores and diseases 
 



Hybridization hypothesis 
• Basis of hypothesis 

– often an exotic plant is introduced more than once, at 
times from different geographic areas (this may be 
particularly true with ornamentals which account for ~ 
70% of invasive plants in Florida) 

– once two or more populations are established, they 
may hybridize 

– hybridization produces new genetic combinations that 
may allow rapid evolution and adaptation to a variety 
of habitats 



Example: Brazilian peppertree 
• Native to Brazil, Paraguay, Uruguay and northern 

Argentina 
• Introduced into FL as an ornamental in 1800s 
• Invades a variety of habitats including disturbed 

areas as well as pinelands, hardwood hammocks 
and mangrove forests 
 

 



1832: Advertised in a NY 
seed catalog  

1842-49: Specimen collected 
in Florida by Ferdinand Rugel 

1898: Introduction of seeds 
from France and Algeria into 
USDA Plant Introduction 
Center in Miami 

1900: Introduction from  
‘somewhere in Brazil’ into west 
coast Florida. 

Introduction history 



Invasion of natural habitats 
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Results – chloroplast DNA 
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Williams et al. 2005.  
Mol. Ecol. 14: 3643-3656 



A 

B 

Origin of 
Florida BP 
types 

Williams et al. 2007.  
Heredity 98: 284-293 
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Nuclear DNA 

Williams et al. 2005.  
Mol. Ecol. 14: 3643-3656 

Percent  
eastern 
ancestry 



Hybrid advantage? 

Total fitness = seed weight x % germination x 
 seedling survival x seedling dry weight 

Geiger et al. 2011. Int. J. 
 Plant Sci. 172: 655-663 



Overwintering experiment 
Objective:  Determine whether there is 
evidence of increased adaptation to cold at 
the northern extent of the Brazilian peppertree 
(BP) distribution in Florida 
 
• Plots of BP established in Bunnell (Flagler 

Co.), Homestead and Punta Gorda 
• Three types of BP plants at each location; 

Fernandina BP, Miami BP and Punta 
Gorda BP with 40 plants of each type 

• Conducted from December to April 
• Measured plant growth and survival 



  

    
  

  

  

    
  

  

  

  

  

  

  

  

  

  

  

  

    

    
  

  

    

  
    

    

  

  

Fernandina 
Beach 

Punta Gorda 

Miami 

http://arcmapper.sc.egov.usda.gov/PlantMapper.asp?h=1500&w=1500&cmd=newmap&state=12&county=12009_12011_12015_12017_12021_12027_12043_12051_12053_12055&county=12057_12061_12071_12075_12081_12085_12086_12087_12093_12095&county=12097_12099_12101_12103_12105_12109_12111_12115_12117_12127&symbol=SCTE&countyname=yes
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Summary 
• Two types of Brazilian pepper were introduced into 

Florida 
• They have hybridized extensively since introduction 
• The origins of the two types have been identified in 

Brazil 
• Hybridization may have allowed the northward 

expansion in Florida 
• Plants from Miami are less cold tolerant than plants from 

Fernandina and Punta Gorda 
 
 
 
 
 
 
 



Biological control 

• the use of natural enemies to reduce the 
damage caused by a pest/weed population 
 

• Types of biological control 
– Classical (= introduction) 
– Augmentation 
– Conservation  



Classical biological control of weeds 
 

• Based on the ‘natural enemy hypothesis’ 
• Exotic plants escape their natural biotic 

regulating factors (herbivores and diseases) 
when they are moved from one area of the world 
to another. 

• Escape from their natural enemies allows the 
exotic plant to reach higher densities in the 
invaded range than in the native range. 

• Classical biological control is the practice of 
reuniting exotic invasive species with their co-
evolved natural enemies 

Presenter
Presentation Notes
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Control 

How biological control works 



Advantages of classical 
biological control 

• Permanent solution 
when it works 

• Low cost 
• Safe 



Approach: The “pipeline” 

Presenter
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The biological control approach is often described as a pipeline.Research is conducted at each stage, beginning with surveys for natural enemies in Australia.Today I will update you on four of the biological control agents and where they are along the path. 



Most important characteristic of 
biological control agents 

Host specificity!! 



Aquatic weed biocontrol in Florida: 
Alligatorweed – the first attempt 

– Origin: Venezuela, 
Argentina 

– First reported in the US in 
the 1890s 

– Caused severe problems 
in waterways in the 
southern US in the early 
1960s -  66,723 acres of 
waterways infested in 8 
states in 1963 

 



The big success 
– Alligatorweed flea 

beetle (Agasicles 
hygrophila) 

– First release in 1965 
– By 1971, alligator 

weed was under 
good control 

 



Tropical Soda Apple 
(Solanum viarum) 

• Perennial weed from South America 
• At maturity, ca. 1m in height 
• Produces 40,000-50,000 seed per plant 
• Cattle eat the fruits, but not the prickly 

foliage, thereby spreading the plant to new 
locations 

• First reported in Florida in 1988 in Glades 
Co. 

• Estimated to infest 1 million acres of 
pastures/rangeland in Florida. 

• Losses estimated at $6 -16 million/year, 
primarily in costs of herbicides and lower 
cattle stocking rates 

 
1 inch 



Biological control of tropical soda 
apple 

• The beetle, Gratiana 
boliviana was introduced 
from Paraguay 

• Host range testing on 118 
plants revealed that G. 
boliviana would only feed 
and reproduce on tropical 
soda apple 

• G. boliviana first released in 
Florida in 2003 
 



Gratiana releases 2003-2011 

• Released at ~ 400 
locations 

• 250,000 beetles released 
 



Modine ranch – Saint Lucie Co. 
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Air potato 
• Native to the Old World, widespread in 

Asia and Africa 
• First record in USA in Mobile, AL in 1777 
• First record in Florida in 1905 
• Genetic studies suggest an Asian origin of 

Florida air potato 
• Propagation by bulbils (aerial tubers) 
• Smothers native vegetation 

 



Biological control with Lilioceris cheni 
• Discovered in Nepal in 2002, later also 

found in China  
• Host range testing demonstrated that 

the beetle would only complete 
development on air potato 

• First field release in late 2011 
• By the end of 2013, 145,000 beetles 

released at 175 locations in 32 counties 



Biology of Lilioceris cheni 
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Where to get beetles? 

Eric Rohrig, Ph.D. 
Biological Scientist 
Methods Development & Biological 
Control 
Division of Plant Industry 
Florida Department of Agriculture and 
Consumer Services 
 (352) 395-4744 
Eric.Rohrig@freshfromflorida.com 

mailto:Eric.Rohrig@freshfromflorida.com


• Invasive plants negatively affect biodiversity and 
may alter ecological processes 

• There are several reasons why some plants may 
become invasive, including: 
– hybridization, 
– lack of natural enemies 

• Biological control may be useful for mitigation of 
invasive plant problems 

• Host specificity is the most important attribute of 
a biological control agent 

Summary 



QUESTIONS ? 
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