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Find Them, Screen Them and Release Them.
Is There a Better Way? 

MATTHEW SMYTH and ANDY W. SHEPPARD

CSIRO Entomology, Canberra Australia, CRC for Weed Management,
GPO Box 1700, Black Mountain 2601, ACT, Australia

Biological control of weed programs have taken a broad range of paths in the selec-
tion and release of potential agents. Programs can range from those that find a host spe-
cific agent and then release it with little or any ecological impact studies to quantify a bio-
logical agent’s potential. Agents continue to be released in this manner, maximising the
number of agents released in a set time. Increasingly there are programs that measure (to
varying levels of degree) the impact of agents on the target weed in its native range to
select the most damaging and complimentary suite of agents. As suggested by Schroeder
et al. (1996), retrospective studies can test the rigour of pre-release studies and their pre-
dictions. Using the biological control of Echium plantagineum as an example, replicated
field experiments and field sampling pre-release studies were carried out to quantify what
impact insects may have on their host. These data show insects that are potentially dam-
aging to the plant can be selected, though actual damage in the alien range cannot be pre-
dicted. Importantly though, insects that show no impact can be excluded from a biologi-
cal control program. The culling of ineffectual insects from a program frees resources for
the selection, release and mass rearing of potentially damaging insects.

The Role of Coincidence in Host-Range Expansion†

DOUG TALLAMY

Dept. of Entomology and Applied Ecology, University of Delaware,
Newark, Delaware  19717-1303, USA

Host range in a natural system is determined over evolutionary time and constrained
through ecological time by behavioral, neurophysiological and physiological adaptations,
by biogeographic isolation, exposure to a restricted suite of plant communities, inter- and
intraspecific competition, predation, parasitism, and by influential stochastic events.
When a biological control agent is transported to a novel environment, some of the evo-
lutionary constraints and many of the behavioral constraints on host use are relaxed,
encouraging host range expansion that could not have occurred in its native habitat. Host-
specificity tests are designed to identify plants that might serve as acceptable hosts in the
new environment, but behavioral plasticity, both in host discrimination and in the physi-
ological ability to develop on a given host, makes this task difficult at best. One particu-
larly critical challenge lies in the choice of potential hosts to be screened. Selections are
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justifiably based on knowledge of the relatedness of such plants to native hosts, on the
similarity of their primary allelochemicals to those found in native hosts, or on both. I will
argue that these criteria risk underestimating host-range (i.e., risk false negatives) because
host shifts to chemically or geneologically novel plants by newly introduced agents can
occur through coincidence alone. Recent evidence from luperine chrysomelid beetles and
other pharmacophagous insects suggests that evolutionarily novel compounds can elicit
feeding or oviposition responses when their polarity, molecular configuration and stereo-
chemistry at binding sites meet the criteria for depolarization of stimulatory input at
peripheral neuroreceptors. Mechanisms for identifying plants with such compounds will
be discussed.
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The Meaning of “Host-Range” and “Host-Specificity”,
and Implications for Host-Specificity Testing†

RIEKS DEKKER VAN KLINKEN

CSIRO Entomology, Tropical Ecosystems Research Centre,
PMB 44 Winnellie, NT, Australia 0822

“Host-range” and “host-specificity” are two frequently used terms in biological control.
However, there has been some confusion as to their meanings and the distinction between
them has never been clearly articulated. I define these terms, and argue that a better under-
standing of these concepts will in turn provide a valuable conceptual basis for conducting
host-specificity testing.

In simplest terms, the host-range of an insect represents the sum of plant species which
are hosts. Host-range breadth is frequently described according to the phylogenetic relat-
edness of hosts, thus we can distinguish between monophagous, oligophagous and
polyphagous insects. The host-range of an insect has a genetic basis, but can also be
affected by prevailing conditions. We can therefore distinguish between the fundamental
host-range, which includes all the plant species which an insect is capable of accepting or
utilising as a host, and the field (or realised) host range which is what actually happens1.
The field host-range is frequently a subset of the fundamental host-range because the
insect and a potential host may never coincide in space and time. Even if they do coin-
cide, the potential host may still not be attacked because: i) a prior step in the life cycle
(such as oviposition) may not recognise it as a host; ii) the insect may never be sufficiently
deprived to accept a poorer host (i.e. time-dependent effects); or iii) an insect’s behaviour
might be strongly biased by effects of prior experience.

Host-specificity is a continuum from extreme specialists with a host-range restricted to
a single host species, to so-called generalists which have a broad host-range. However, the
host-specificity of an insect can be further differentiated according to how acceptable
and/or suitable hosts are relative to each other. For example, an insect which performs
equally well on all host species is less host-specific than an insect for which only one of
many species is a good host, even though their host ranges are identical. There are there-
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