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Summary y 

Inn this thesis, I studied direct and indirect interactions of a generalist predator in a food 
webb of plant-inhabiting arthropods. This food web consists of the generalist predatory bug, 
OriusOrius laevigatus (Fieber), the specialist predatory mite, Phytoseiulus persimilis Athias-
Henriot,, two herbivores, the two-spotted spider mite Tetranychus urticae Koch and the 
westernn flower thrips Frankliniella occidentalis (Pergande), and cucumber plants 
(Cucumis(Cucumis sativa var. Ventura). The predatory bug is often used in greenhouses to control 
thrips,, while the predatory mite is used in the same greenhouses to control spider mites. 
Beingg polyphagous, the predatory bug may prey on both pests, but also on the predatory 
mites.. The decrease of herbivore populations and the effects on plants fitness will then 
dependd on the direct and indirect interactions between predatory bugs and predatory mites, 
thripss and spider mites. 

Too begin, I studied the foraging behaviour of the predatory bug towards herbivore-
infestedd plants. In greenhouse release-recapture experiments the predatory bug preferred 
plantss infested either with spider mites or with thrips over clean plants, and plants with 
spiderr mites over plants with thrips. Experience with spider mites on cucumber leaves 
priorr to their release in the greenhouse had no effect on the preference of the predatory 
bugss for plants with spider mites, but this experience did increase the percentage of 
predatorss recaptured on both infested plants. Olfactometer experiments showed that 
odourss play a role in the responses towards plants infested with spider mites. 

II  continued investigating the interactions in this food web by studying the 
preferencee of the predatory bug for patches with either spider mites or western flower 
thrips,, in an attempt to assess how this is tuned to reproductive success in the prey patches 
offered.. First, I tested whether potential reproductive success under ample prey supply 
providedd an explanation. However, the observed preference for plants with spider mites 
wass in conflict with the preference for thrips predicted from this measure of reproductive 
success.. Thus, prey quality is not sufficient to explain prey patch choice. To test whether 
preyy quantity matters, reproductive success was first assessed at realistic prey densities, 
andd then used to provide a new prediction of preference. However, once more the 
predictedd preference for thrips did not match the observed non-preference. Alternative 
explanationss for this deviation between prediction and observation may be (1) future 
reproductivee value for each patch type, (2) other factors influencing survival (predation, 
cannibalism,, parasitism, competition). 

Sincee predatory bugs can end up on plants infested with thrips and spider mites 
wheree they feed on both prey, I studied an interaction that occurs when the three arthropod 
speciess are found on the same plants. Thrips larvae use web produced by spider mites as a 
refugee from predation. In webbed areas thrips larvae experience lower predation risk 
becausee the predatory bug is hindered by the web. Also, predatory bugs tried to leave 
arenass with spider-mite web more often than clean arenas. Furthermore, thrips larvae 
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movedd into webbed areas more frequently when perceiving cues from predatory bugs that 
weree fed on conspecific thrips prior to and during the experiment, than when perceiving 
cuess of predatory bugs fed with flour moth eggs prior to the experiment (and with thrips 
onlyy during the experiment). Hence, signals associated with thrips being attacked and 
eatenn by a predator are an indication that the predator is potentially dangerous and 
thereforee elicited a stronger antipredator response than signals from predators that had 
beenn feeding on other prey species. 

Finally,, I investigated interactions between the predatory bug and the predatory 
mitee (P. persimilis) with spider mites as their shared prey. Predatory mites did not avoid 
plantss with spider mites and predatory bugs, nor did predatory bugs avoid plants with 
spiderr mites and predatory mites in greenhouse release-recapture experiments. Because the 
twoo predators did not avoid each other, I studied the foraging behavior of predatory bugs 
onn patches with spider mites with and without predatory mites. Both spider mites and 
predatoryy mites were attacked and fed upon, and the presence of spider mites did not 
preventt intraguild predation by the predatory bug on the predatory mite. Given these 
predator-preyy and intraguild interactions, I investigated the effects of releasing predatory 
bugss on populations of spider mites and predatory mites. Unexpectedly, I found only small 
effectss of the presence of predatory bugs on numbers of spider mites (as well as plant 
damage)) and even no effect on numbers of predatory mites. Why intraguild predation is 
manifestedd in the behavioural experiments, but not in the population experiments, remains 
ann open question. One reason may be the observed escape of predatory bugs from plants 
withh spider-mite web. 

Concluding,, the introduction of generalist predators into food webs does indeed 
increasee the number of interactions, and sometimes in unsuspected ways. In the two 
predatorr - two prey web studied in this thesis, addition of a generalist results in direct 
numericall  interactions, such as predation on the non-target prey and intraguild predation 
onn another natural enemy. The generalist also caused indirect and direct interactions 
betweenn prey, such as the use of spider-mite web as a refuge by thrips larvae, which also 
leadss to an increase in intraguild predation of thrips on spider-mite eggs. An inventory of 
suchh interactions and their effects on population dynamics of herbivores and predators is 
essentiall  to understand the behaviour of food webs in crops as well as in natural 
ecosystems. . 


