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Quantifying the impact of biological control: what have we 
learned from the bridal creeper-rust fungus system?
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Evaluating the post-release impact of biological control programs is often neglected due to inadequate 
resources, time constraints or the perception that any success should be obvious. A quantitative review 
of the Australian weed biological control literature revealed that the majority of programs have not 
been adequately evaluated. While many studies have only focussed on assessing agent establishment 
and damage caused to individual plants, few have quantified impact of agents on weed populations 
and consequences for associated plant communities. The advantages and disadvantages of various ap-
proaches to measure impact of agents will be discussed using as a case study the rust fungus, Puccinia 
myrsiphylli, released for the biological control of bridal creeper (Asparagus asparagoides). This agent 
has been extensively evaluated using glasshouse and field-manipulative experiments as well as pre- 
and post-release monitoring of impact on field populations. General guidelines for evaluating impact 
of agents will be presented.
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Melaleuca quinquenervia (melaleuca) once spread unimpeded across the south Florida landscape, 
infesting 0.61 million ha at its height. The complete lack of top-down regulation of its growth and  
reproduction resulted in its rapid spread into pine flatwoods, cypress domes, sawgrass prairies and hard-
wood hammocks. The first biological agent, Oxyops vitiosa, was introduced in 1997 and the second,  
Borelioglycaspis melaleucae, in 2002. These natural enemies, especially O. vitiosa, have transformed 
both the habit and reproductive capacity of Melaleuca. Plants attacked by O. vitiosa grow slower 
(9.1 vs 96.1 cm year-1); produce many more tips (4.2 vs 2.8 tips cm height-1) resulting in a shorter, 
bushier plant, produce fewer seed capsules (0.006 vs 0.343 capsule clusters centimetre per tree height), 
resulting in 97.5% less seed per tree. Existing tree densities have declined 35.4% since 2002 when 
not protected from these natural enemies, while protected areas increased by 9.4%. In another study, 
Melaleuca was able to recruit only 2.4% of its previous density of seedlings/saplings. It is now clear 
that the capacity of Melaleuca to invade and dominate new habitats has been severely constrained by 
biological control.


