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Abstracts: Theme 9 – Management Specifics, Integration, Restoration and Implementation

Avoiding biotic interference with weed  
biocontrol insects in Hawaii

M.T. Johnson
Institute of Pacific Islands Forestry, USDA Forest Service, PSW Research Station, Volcano, HI, USA

Equable climates in tropical habitats favor high year-round populations of generalist predators, parasit-
oids, and pathogens, which may hamper establishment and limit population growth of insects released 
for weed biocontrol. In Hawaii, the many past introductions for insect biocontrol as well as accidental 
introductions of herbivore enemies have led to awareness of problems with biotic interference in weed 
biocontrol. A variety of strategies are available to help predict and avoid biotic interference with fu-
ture introductions. Matching checklists of Hawaiian arthropod enemies against enemies of prospective 
biocontrol agents known from their areas of origin provides a basis for early prioritization of candi-
dates. For our most promising agents, we conduct pre-release quarantine tests to detect vulnerability to 
selected enemies. Retrospective studies also are useful: evaluating populations of lepidopteran agents 
released in the past helps us better understand impacts of natural enemies such as egg parasitoids. 
Field studies with chrysomelids provide data on potential enemies of a candidate agent in this fam-
ily, which has been seldom used for biocontrol in Hawaii. New approaches to studying multitrophic 
interactions of herbivores will contribute other tools for predicting and avoiding barriers to successful 
weed biocontrol.
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Crofton weed, Ageratina adenophora (Asteraceae), originally from South America, was introduced 
into China in the 1940s. The weed distributed rapidly and is seriously damaging grasslands and live-
stock production in southwestern China. To tackle the weed problem for sustainable use of pastures, 
an integrated strategy, based on biological control and habitat restoration, is being explored. In 1983, 
a gall fly Procecidochares utilis, originating from Mexico, was introduced from Tibet into Yunnan 
Province for the control of crofton weed. The current efficacy of this agent was investigated, but no 
significant control effect was found and heavy parasitism (70%) by native wasps was responsible. Sur-
veys were undertaken to investigate indigenous fungal pathogens infecting the weed. Three strains of 
Alternaria alternata and a Pestalotiopsis sp. were isolated from leaves; a strain of the former species 
(YN01) was selected for further study as a prospective mycoherbicide. Surveys in Mexico to look for 
potential new classical biocontrol agents are planned for 2007. Field trials on ecological restoration by 
competition replacement of native plants and forages, under different fertility and plant density ratio 
conditions, were conducted. The results are discussed together with planned work on the interaction of 
natural enemies and this restoration approach.


