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Biological Control of Schinus terebinthifolius:
Past, Present, and Future 

STEPHEN D. HIGHT

U.S. Forest Service and Univ. Hawaii, Hawaii Volcanoes National Park Quarantine,
P.O. Box 236, Volcano, Hawaii 96785, USA

Many criticisms of biological control can be attributed to lack of baseline data for tar-
get plants, control agent life history and distribution, and little, if any, monitoring after
release of biological control agents. However, for many non-indigenous plant species in
Hawaii, biological control offers the only feasible possibility to manage invaders.
Therefore, better planning and monitoring of biological control projects in Hawaii is
imperative. The purpose of this project is to implement such planning and monitoring in
the biological control of one of the most aggressive, noxious weeds in Hawaii:
Christmasberry (Schinus terebinthifolius). Phase I of this project evaluated the little
known status of biological control agents established previously in Hawaii. Two purpose-
ly introduced insects from Brazil are established, a seed-feeding beetle, Lithraeus atrono-
tatus, in 1960, and a leaf-rolling moth, Episimus utilis, in 1954-1956. An accidentally
introduced South African seed-feeding wasp, Megastigmus transvaalensis, continues to

especially over large areas of the western states. Thus, local land managers rarely have
access to real-time degree-day data. Air or soil temperatures appear to have a controlling
influence on plant as well as insect phenology in the Northern Hemisphere. If plant and
biocontrol agent phenologies respond similarly to a common degree-day regime, plants
could serve as “proxy weather instruments” that could be used to predict biocontrol agent
phenology. Thus, the objective of this study was to determine if phenological patterns
exhibited by various plant species can be used to forecast seasonal abundance patterns
among collectable life stages of leafy spurge biological control agents.

The relationships among flowering, fruiting, and vegetative phenology for 12 peren-
nial plant species and accumulated degree-days (LDT = 0°C) were examined at two
Montana sites. These relationships were well described by linear regression models (r² >
0.70). Plant phenology was compared to spurge biocontrol agent phenology on a common
degree-day basis. Phenological events in several plant species may serve as reasonably
accurate indicators of peak agent abundance in the field. For the peak abundance of leafy
spurge flea beetle (Aphthona spp., Coleoptera: Chrysomelidae) adults, such relationships
include: (1) A. czwalinae/A. lacertosa (mixed populations) and A. nigriscutis – peak flow-
ering of the native plants Lupinus argenteus, Rosa woodsii, or Achillea millefolium; and
(2) A. cyparissiae and A. flava – peak flowering of the exotic weed Hypericum perfora-
tum and peak ripeness of fruits of the native shrub Amelanchier alnifolia. The completion
of flowering by the introduced shrub Syringa vulgaris can be an indicator of peak first-
generation pupal abundance for the leafy spurge bud gall midge Spurgia esulae (Diptera:
Cecidomyiidae).
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increase its population and level of infestation of Christmasberry seed. Detailed informa-
tion was collected on the target weed and its natural enemies in Hawaii along an eleva-
tional gradient. Base line data on presence and spread of Christmasberry have been gath-
ered.  Outcomes pertaining to Phase I will be presented such as distribution, relative abun-
dance, phenology, and impact of the natural enemies. Phase II research focuses on host
specificity testing, release of a potential biological control agent, and post-release moni-
toring. The Brazilian sawfly, Heteroperryia hubrichi, is currently under study in quaran-
tine as a potential biological control agent of Christmasberry in Hawaii. An update will be
presented of the sawflies’ status and potential as a biological control agent. This project
will further the implementation and monitoring of new biological control agents against
Christmasberry. Also, protocols developed in this study will be applicable in controlling
other invasive plants in Hawaii.

Measuring the Impact of Biocontrol—Theory and Practice 

W. M. LONSDALE

CSIRO Entomology, GPO Box 1700, Canberra, ACT, Australia 2601 

Nearly a thousand exotic releases have been made worldwide for the biological con-
trol of weeds. However, the number of published quantitative studies of their impact is
small. It is a truism that, like most ecological field experiments, a successful measurement
of impact is a multi-stage process with a certain probability of success at each stage,
which may be portrayed as follows: Probability of quantitative measurement of impact
appearing in literature = Probability of establishment x probability of impact x probabili-
ty of permanency of site x probability of implementing statistically valid design x proba-
bility of detection of impact x probability that study is written up. Clearly the product of
these probabilities is likely to be extremely low. Simple maths, though, shows that if we
can raise the average probability for each stage just slightly, we would expect a substan-
tial increase in the rate of publication of successful results, something that would help us
in gaining support for our work and in advancing the discipline. Suppose the average
probability at each of the six stages is 0.3 - multiply this by itself six times and we would
expect only 0.0007 or 0.07% of releases to result in a published successful impact meas-
urement. However, increase the average performance only to 0.5 and we would see a 2%
success rate,  a roughly 20-fold increase in overall performance. Here I focus on improv-
ing the design and detection probabilities of biocontrol field  experiments. I propose as a
robust solution the adaptation of asymmetrical designs used in environmental impact
assessment that have been developed to avoid pseudo-replication problems. These designs
may play an important role in impact measurement where multiple release sites and pes-
ticide treatments are not possible.




