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Abstracts: Theme 1 – Ecology and Modelling in Biological Control of Weeds

Dynamics of invasive plant monocultures after the  
establishment of natural enemies: an example from the 

Melaleuca quinquenervia system in Florida

M.B. Rayamajhi, P.D. Pratt, T.K. Van and T.D. Center
USDA–ARS, Invasive Plant Research Laboratory, Fort Lauderdale, FL 33314, USA

Melaleuca quinquenervia (melaleuca), a native tree of Australian origin, has become one of the most 
invasive plants in Florida. Biological control was implemented as a long-term solution to melaleu-
ca control in Florida. Now several natural enemies (insects and a pathogen) of melaleuca are well- 
established in Florida. Their impact on melaleuca populations is being monitored for several years. 
Insect–fungus integration in field conditions showed significant impact on stump regrowth control of 
melaleuca. During the period when natural enemies prevailed, melaleuca stand density and basal area 
declined at a greater rate across study sites. Myrtaceae (represented by melaleuca) and Cyperaceae 
(represented by saw grass, Cladium jamaicense) were the first and second most important families dur-
ing 1997, respectively. Their family importance values were reduced significantly during 2004/05, with 
the increase of the importance values of other families in the stand. Overall plant richness and diversity 
in melaleuca stands was higher (compared with 1997) in 2004/05. Within stands, plant species richness 
and diversity indices were relatively higher at interior than at peripheral sections. Melaleuca-vacated 
spaces in the stands were colonized mostly by native plant species. This phenomenon is predicted to 
intensify as the natural enemies continue to impact melaleuca monocultures in Florida.

Modelling of Diorhabda elongata dispersal during  
the initial stages of establishment for the  

control of Tamarix spp.
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Critical questions associated with use of Diorhabda for control of Tamarix are the following: How far 
and how fast will the beetle defoliate salt cedar trees after the insect’s release? What are the factors 
that affect the dispersal of the insect and the salt cedar defoliation? One effective way to answer these 
questions is modelling dispersal of the beetle and the defoliation that it causes. Modelling strategies 
depend on whether the Diorhabda is in the initial stages of establishment or in later stages when it is 
already well-established. The diffusion model developed by Kovalev was fit to observed data at Big 
Spring, TX, in 2005 and 2006. Kovalev’s model was able to fit satisfactorily the data of larval density. 
When Kovalev’s waves are not symmetric, it is mainly because of unequal distances between transect 
quadrants, which happens in areas of nonuniformly distributed salt cedar. The modelled larval disper-
sal front reached 100 m in transect 2 during 2005 and 510 m in 2006. The defoliation front, associated 
with the high density of larvae, reached between 60 and 80 m in 2005 and about 240 m in 2006. Fitting 
statistical models to data collected is in progress.


