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ABSTRACT 

Florida is home to the giant airplant, Tillandsia utriculata, an essential resource to multiple 
South Florida ecosystems because it acts as a habitat for many vertebrate and invertebrate 
organisms. Recently, T. utriculata has become endangered because of the exotic invasive 
arthropod species Metamasius callizona, the Mexican weevil. Once an adult weevil lays its 
eggs on the plant and the eggs hatch, the larvae mine the surrounding leaf area and 
meristem, the place at which new growth takes place in plants, which ultimately kills the 
air plant. In an attempt to protect the species, specimens have been collected with permits 
from the field, (Fakahatchee Strand Preserve and Okaloacoochee Slough State Forest), by 
local botanical gardens, Naples Botanical Garden and Marie Selby Botanical Gardens, to be 
quarantined. To rid the quarantined Tillandsias of the weevil, the use of a pesticide is the 
desired course of action because of the quickness and effectiveness. Currently, no research 
has tested the efficacy of pesticide control on M. callizona within a laboratory setting. This 
study tested the efficacy of four chemically different systemic insecticides, (imidacloprid, 
dinotefuran, azadirachtin, and Isoclast™ Active), by analyzing weevil larva mortality over 
time.  
 INTRODUCTION 

•Host-plant species, which not only provide food to herbivores, can provide an assortment of 
other resources for various organisms. Florida is home to the giant air plant Tillandsia 
utriculata, a vital resource that acts as a steady and reliable wet ecosystem for many 
amphibians, insects, and microorganisms year-round (Cooper, 2008); some species that have 
coevolved with the giant air plant are so specialized that they are only found living in the 
tanks of the giant air plant (Frank and Fish, 2008; Frank et al. 2004).   

•The introduced species Metamasius callizona, is quickly destroying T. utriculata. The larvae 
eat and destroy the meristem, the place at which new growth takes place in a plant. (Salas 
and Frank, 2001). Once the meristem is destroyed, the plant dies, along with the organisms 
that depend on the air plant (Cooper et al., 2014).   

•Data collected from five natural areas, with weevil-infested bromeliad populations, from June 
2001 to June 2005 resulted in percentage deaths caused by the weevil ranging from 71-82 
percent (Cooper, 2006). Ninety-seven percent of a weevil-infested T. utriculata population in 
the Enchanted Forest Sanctuary was destroyed by the weevil in 27 months (March 2007 to June 
2009; Cooper 2014).  
  
•A method used to save the giant air plant from Mexican weevil attacks involves growing the 
plant in protected laboratory growrooms or greenhouses until the reproductive phase. The air 
plants are then introduced back to the locations they were found right before they begin to 
disperse seeds. To rid the protected laboratory set of Tillandsias of the weevil, the use of 
systemic pesticides is the desired course of action because of their quickness, effectiveness, 
and ability to remain in plant tissue for extended periods of time.  
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Figure 1. Tillandsia utriculata [Photograph]. Retreived from http://www.bandabou.info/Bromeliaceae.htm
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Discussion  
While Safari® and AzaSol™ caused a higher percentage of mortalities during experiment one 
than Merit®, Xxpire WG™ and the control within the first 24 hours of direct contact with the 
weevil larvae, Safari® and AzaSol™ caused the least amount of total mortalities during 
experiment two out of all the groups that fed on leaves that were treated with pesticide. 
For experiment two, Merit® and Xxpire WG™ caused a higher percentage of mortalities than 
Safari®, AzaSol™, and the control when the pesticide was delivered through the leaf and 
fed to the weevils. 
  
It was found in experiment one that after 24 hours, Safari® had the highest rate of 
mortality at 100% of the sample group, AzaSol™ at 78%, Xxpire WG™ at 63%, and Merit® had 
the least amount of mortality at 50% of the sample group. The results are interesting 
because both Safari® and Merit®, while although chemically different, use the same 
Insecticide Mode of Action and are both in class 4A (Fishel, 2005), produced results on the 
opposite sides of the spectrum. Safari® and Merit® are nicotinic acetylcholine receptor 
agonists, which causes paralysis, and upon inspection after 24 hours the larvae were 
extremely sluggish at responding when prodded, with only their mandibles moving. Both 
Xxpire WG™ AzaSol™’s labels claim the pesticide starts working minutes after it is applied 
by halting the insect’s feeding (Dow, 2014) (Arborjet, 2014), which may have caused the 
weevils to starve to death within 48 hours. After 48 hours, all four pesticides caused 100 
percent mortality when weevil larvae were exposed to the pesticide-treated filter paper, 
which indicates that the pesticides used were able to kill the desired target insect.  
  
It was found in experiment two, after 96 hours Merit® and Xxpire WG™ caused 100% and 
93% mortality, respectively, which may indicate stronger systemic properties, than AzaSol™ 
and Safari®, which only caused 56% and 7% mortality, respectively. AzaSol™ is an 
insecticide, which interferes with the metabolism of ecdysone, a molting hormone, and the 
label claims to be an anti-feedant therefore it was surprising to find the weevils still highly 
active and feeding even after 96 hours. The label indicates that AzaSol™ may need three to 
four applications 10 days apart after the first application to be effective (Arborjet, 2014), 
which could have been the reason it was a weak systemic after a month of being in the 
plant. Safari® may have lost efficacy due to chemical degradation over time.   

 

METHODS  
Experiment 
Two:

Experiment 
One:

Figure 5 (top). Mexican weevil larva. Figure 6 (bottom): Giant air 
plants being treated with Xxpire WGTM.

Figure 2 (top); Figure 3 (bottom). n=starting sample size

Figure 6.  Petri dishes separated by pesticide group before experiment one


