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The most important results of this 
thesis are: (1) Aphid infestation early 
in the season only affected a subset of 
the insect community, i.e. the natural 
enemies of aphids, but not the chewing 
herbivores and their natural enemies, 
and this effect waned later in the season. 
(2) In laboratory bioassays, the perfor-
mance of the specialist herbivore Plutella 
xylostella and its parasitoid Diadegma 
semiclausum was better on plants infested 
with aphids than on aphid-free plants, 
whereas the performance of the general-
ist herbivore Mamestra brassicae and its 
parasitoid Microplitis mediator was not 
affected by aphid infestation. (3) Aphid 
infestation increased the attraction of 
M. mediator, although the emission of 
most volatile compounds was reduced 
in plants dually infested with M. bras-
sicae caterpillars and aphids compared to 
plants singly infested with caterpillars. 
(4) No interactive effects on the tran-
scription levels of the salicylic acid- and 
jasmonic acid-responsive marker genes 
were found in dually infested plants. 

The findings of this thesis contribute 
to our understanding of plant responses 
to herbivory by insect species belong-
ing to different feeding guilds and their 
ecological effects on other associated 
community members. Aphid infestation 
may interfere with short-term plant 
direct and indirect defences against 
leaf-chewing herbivores at the individual 
species level, but the effects are species-
specific, varied among the cabbage 
populations and also depend on the in-
festation period of aphids.
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The goal of this Ph.D. thesis was to  
determine the effect of microoganisms 
on host-seeking behaviour of malaria 
mosquitoes in Kenya.

Semi-field and field experiments 
determined the response of mosquitoes 
with different host preferences: the  
antropophilic Anopheles gambiae s.s. and 
the more opportunistic An. arabiensis. 
Mosquitoes were exposed to synthetic 
and natural odour blends from three 
vertebrate host species, a human, a cow 
and a chicken. Screenhouse experiments 
tested whether specific skin bacteria or 
a mix of skin bacteria from each of the 
three vertebrate hosts mediate mosquito 
attraction. Further, a dual-choice olfac-
tometer determined whether infection 
with malaria parasites (Plasmodium falci-
parum) influences human attractiveness 
to An. gambiae s.s., and whether this  
effect is specific to malaria parasite 
stages. Here, the same children partici-
pated in the study during infection with 
P. falciparum and after treatment with an-
timalarial drugs. Finally, dual-choice cage 
assays were used to test the mechanisms 
of attractiveness of malaria-infected  
individuals using body odours or skin 
bacteria collected from the children at 
these two time points.

Mosquitoes with different host pref-

erences responded differently to odours 
from humans and animals. Skin bacteria 
of vertebrate hosts influenced the inter-
action between these hosts and different 
mosquito species. I also showed that 
natural infection with high densities of 
the transmissible stages of P. falciparum 
(gametocytes) increases attractiveness 
of children to malaria mosquitoes about 
two-fold. This effect disappeared follow-
ing antimalarial treatment. Body odours 
of children infected with P. falciparum 
were also more attractive than body 
odour of the same children after parasite 
clearance, while there was no effect of 
malaria infection on the attractiveness of 
skin bacteria to An. gambiae s.s. 

Future research should focus on the 
identification of volatile compounds 
that enable mosquitoes to differentiate 
between different host species or be-
tween parasite-free humans and those 
infected with (different stages of) malaria 
parasites. This can lead to improvement 
of mosquito lures that can be used in 
odour-baited traps and contribute to  
control of vector-borne diseases. 
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The aim of my thesis was to investigate 
the factors affecting the oviposition  
behavior of a major eucalyptus pest 
worldwide, the bronze bug Thaumastocoris 
peregrinus. Based on the information ob-
tained, this study also pursued potential 
improvements in the management of  
T. peregrinus in Eucalyptus plantations. 

The study system comprised the 
bronze bug T. peregrinus, its host plant 
(Eucalyptus spp.), the red gum lerp psyllid 
Glycaspis brimblecombei, a common co-
occurring sap feeder, and a specialist egg 
parasitoid Cleruchoides noackae. I focused 
on the preference-performance hypoth-
esis, and tested preference-performance 
correlations, assessing the effects of host 
plant quality, the presence of conspecifics, 
and infestation by a potential competitor. 
I also investigated host-selection behav-
iour of the parasitoid, testing its responses 
towards different contact cues. 

I found that, in general, oviposition 
preferences by the bronze bug correlated 
with offspring performance. I provided 
evidence for competition between the 
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bronze bug and the lerp psyllid, and, in-
terestingly, a potential role of the starchy 
structure secreted by G. brimblecombei 
(lerps) as a source of food for the bronze 
bug, which may affect oviposition prefer-
ence. The parasitoid wasp was success-
fully reared and introduced in Uruguay, 
a production system for both the pest 
and the parasitoid was adjusted, and the 
first assessment of field parasitism was 
recorded.

Bronze bugs resort to different cri-
teria when selecting plants for feeding 
or oviposition. Thus, it is important to 
include oviposition preference in the 
selection of tree breeding materials. The 
bronze bug and the red gum lerp psyllid 
interact in nature, so managers should 
consider combined management strate-
gies for both pests. Biological control of 
the bronze bug with C. noackae is feasible. 
A further step will be to characterise the 
chemical nature of the cues used by the 
wasp to locate its host.
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The topic of this thesis is the application 
of social and behavioural sciences in  

malaria control, in particular in the  
SolarMal project on Rusinga Island,  
western Kenya. The SolarMal project 
comprised a malaria control intervention 
based on solar-powered mosquito trap-
ping systems (SMoTS). This thesis inves- 
tigated the new social organisational  
arrangements that accompanied this 
technical innovation and were required 
to ensure its effectiveness.

Mosquito trapping technology and 
related social contexts mutually shaped 
each other, impacting the (re-)design 
of the intervention during the pre-
intervention year. During this process, 
the project gained and maintained the 
support of the community and organisa-
tions on the island. The main benefit of 
SMoTS to study participants was house 
lighting, suggesting that the main reason 
that people adhered to recommended 
behaviours for SMoTS deployment was 
to ensure uninterrupted lighting at night, 
rather than reducing mosquito biting  
or malaria risk. There was evidence of 
enhanced socio-economic and emotional 
well-being of study participants, which 
may enhance the desire to sustain the 
intervention. SMoTS were installed in 
Rusinga to complement the existing use 
of long-lasting insecticidal bednets and 
prompt malaria care seeking. Stressing 
this message during social mobilisation 
proved to be effective. The number of 
respondents who reported that mosquito 
densities had reduced was much higher 
at the end of the research phase, cor-
roborating entomological changes that 
showed SMoTS indeed reduced mosquito 
populations. Sustainability of installed 
SMoTS beyond the research period did 

not seem promising. Residents would 
like to continue enjoying the benefits of 
SMoTS (especially house electrification), 
but they appeared to prefer individual 
approaches, which may be insufficient to 
sustain the mosquito control component. 
Residents expressed concerns about 
working collectively with others, sug-
gesting that the situation had features of 
a social dilemma. 

This thesis showed that intervention 
design is not a one-off occurrence and 
neither is implementation a linear pro-
cess; both require flexibility and contin-
uous learning in multiple spheres. Social 
science research was a core component 
in this process. 


