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Abstract The gorse spider mite, Tetranychus
lintearius, a biological control agent introduced into
New Zealand to control gorse, is often attacked by
the endemic coccinellid, Stethorus bifidus. Predation
by S. bifidus has been suggested as a reason why T.
lintearius colonies collapse. For S. bifidus predation
to regulate T. /intearius populations, at least one
component of its numerical or functional response
must result in an increased proportion of mites be-
ing killed as mite density increases. Laboratory ex-
periments showed that feeding time (a
sub-component of the functional response) de-
creased markedly with increased 7. lintearius den-
sity. An increase in available prey density from 3-25
mites/177 mm? led to an exponential decrease in
mean feeding time from 870 s to100 s. Furthermore,
despite S. bifidus killing more mites, it extracted
progressively smaller proportions of the contents of
each mite killed as mite density increased.
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INTRODUCTION

The gorse spider mite Tetranychus lintearius
(Dufour) (Acari: Tetranychidae) was introduced to
New Zealand to help control gorse (Ulex europaeus)
and is now established throughout the country (Hill
et al. 1991, 1993). Damaging outbreaks of T.
lintearius are common on U. europaeus but they do
not persist (R. L. Hill pers. comm.).

The endemic Stethorus bifidus (Kapur)
(Coleoptera: Coccinellidae) is found throughout
New Zealand (Houston 1990) and is a specialist
predator of mites. It is often found in 7. lintearius
colonies before and after they collapse. This has been
suggested as one reason why T. lintearius colonies
do not persist (R. L. Hill pers. comm.). For S. bifidus
predation to regulate 7. /intearius populations, either
the numerical or functional response of the predator
to prey density must result in an increased proportion
of mites being killed per predator as prey density
increases.

Houck (1991) examined handling time (a com-
ponent of the functional response) in coccinellid-
mite systems and found that, as the predator
Stethorus punctum (LeConte) became starved after
exposure to low mite densities, the handling time for
each prey item (Tetranychus urticae (Koch)) in-
creased. This was due to a greater extraction of body
fluids from individual prey. Conversely, the beetles
continue to feed, and were observed piercing prey,
initiating feeding and subsequently abandoning prey
even when satiated, resulting in shorter handling
times at high densities. This demonstrates that S.
punctum feeds on T. urticae in a density-dependent
way.

Holling (1959) classified functional responses
into three categories: type 1, where the proportion
of prey killed per predator is constant as prey den-
sity increases to a threshold where the number killed
per predator becomes constant; type 2, where the
proportion of prey killed per predator decreases as
prey density increases; and type 3, where the pro-
portion of prey killed per predator initially increases,
then decreases as prey density increases. If S. bifidus






