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ductie van JA en SA en onafhankelijk is 
van antagonistische JA-SA-interacties. 
De onderdrukking heeft effect op zowel 
het primaire als secundaire metabolisme 
van de plant en wellicht op de herverde-
ling van voedingsstoffen en defensieve 
metabolieten. Wat betreft V2 concludeer 
ik dat speekselmoleculen (effectoren) de 
primaire bron van de onderdrukking zijn. 
Mogelijk manipuleren effectoren alge-
mene regulatoire plantsystemen zoals 
het eiwitcomplex dat andere moleculen 
afbreekt (proteasome). Micro-organismen 
die zich op of in de mijt bevinden, kun-
nen plantafweerreacties als gevolg van 
mijtenvraat ook beïnvloeden, maar mis-
schien eerder door zulke responsen te 
induceren dan door ze te onderdrukken. 
Met betrekking tot V3 concludeer ik dat 
inducerende mijten profijt kunnen heb-
ben van de onderdrukking van verdedi-
gingsresponsen omdat het de kwaliteit 
van hun voedsel verbetert, maar dit zal 
niet altijd (onder alle omstandigheden) 
het geval zijn. Onderdrukkende mijten 
kunnen op hun beurt reageren op de 
aanwezigheid van inducerende mijten 
middels hyperonderdrukking en over-
compensatie van hun eiproductie. Tot 
slot, aangaande V4 concludeer ik dat 
promotoren die genexpressie activeren 
in reactie op vraat door T. evansi gebruikt 
kunnen worden om planten te genereren 
die afweerreacties activeren in reactie op 
vraat door inducerende én onderdruk-
kende mijten.
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Western flower thrips is a pest on a large 
variety of vegetable, fruit and ornamental 
crops. The damage these minute slender 
insects cause in agriculture through feed-
ing and the transmission of tospoviruses 
requires a sustainable solution. Host-
plant resistance is a cornerstone of inte-
grated pest management. Plants have 
many natural defense compounds and 
morphological features that aid in the 
protection against herbivorous insects. 
However, the molecular and physio- 
logical aspects that control host-plant  
resistance to thrips are largely unknown. 

A novel and powerful tool to study 
host-plant resistance to insects in natu-
ral populations is genome-wide asso-
ciation (GWA) mapping. GWA mapping 
provides a comprehensive untargeted 

approach to explore the whole array of 
plant defense mechanisms. The develop-
ment of high-throughput phenotyping 
systems is a necessity when large plant 
panels need to be screened for host-plant 
resistance to insects. An automated video- 
tracking platform that could screen large 
plant panels for host-plant resistance to 
thrips, and dissect host-plant resistance 
to thrips in component traits related to 
thrips behavior, was developed. This  
phenotyping platform allows the screen-
ing for host-plant resistance against 
thrips in a parallel two-choice setup  
using EthoVision tracking software. The 
platform was used to establish host-
plant preference of thrips with a large 
plant population of 345 wild Arabidopsis 
accessions (the Arabidopsis HapMap pop-
ulation) and the method was optimized 
with two extreme accessions from this 
population that differed in resistance to 
thrips. This method can be a reliable and 
effective high throughput phenotyping 
tool to assess host-plant resistance to 
thrips in large plant populations. 

Stress resistance was studied in the 
HapMap population on a total of 15 dif-
ferent biotic and abiotic stresses ranging 
from biotic stresses like insects and nem-
atodes, to abiotic stresses like drought 
and salt. A multi-trait GWA study to un-
ravel the genetic architecture underlying 
plant responses to the different stresses 
was performed. A genetic network in this 
study revealed little correlation between 
the plant responses to the different in-
sect herbivores studied (aphids, white-
flies, thrips and caterpillars). For thrips 
resistance, a weak positive correlation 
with resistance to drought stress and 

Botrytis fungi, and a negative correlation 
with resistance to parasitic plants were 
observed. One of the surprising outcomes 
of this study was the absence of shared 
major quantitative trait loci for host-
plant resistance and abiotic stress toler-
ance mechanisms. 

The 15 stresses were used in a com-
parison with a metabolomics dataset on 
this Arabidopsis HapMap population. It 
was discovered that levels of certain ali-
phatic glucosinolates correlated positively 
with the levels of resistance to thrips. 
This correlation was further investigated 
with the screening of a recombinant 
inbred line population for resistance to 
thrips, several knockout mutants and 
the analysis of co-localization of GWA 
mapping results between glucosinolates 
genes and thrips resistance. In a GWA 
analysis, the C4 alkenyl glucosinolates 
that correlated the strongest with thrips 
resistance mapped to the genomic 
regions containing genes known to 
regulate the biosynthesis of these com-
pounds. However, a causal link between 
glucosinolates and resistance to thrips 
could not be confirmed. It is possible that 
the crucial factors that control resist-
ance to thrips may not have been present 
in sufficient quantities or in the right 
combinations in the mutants, RILs and 
NIL screened in this study. Alternatively, 
the correlation between thrips feeding 
damage and glucosinolate profiles could 
be based on independent geographical 
clines. More research should be conduct-
ed to assess which of these explanations 
is correct. 

The high throughput phenotyping 
method developed in this work will be 
an efficient alternative timesaving tool 
for further fundamental and applied re-
search in thrips behavior. Furthermore, 
the candidate genes and compounds 
found in this work can in time be imple-
mented in breeding programs for host-
plant resistance to thrips. This may re-
duce the amount of pesticides currently 
used to deal with these pest insects in 
agriculture. 

Impact of odour-baited mosquito traps 
for malaria control: design and eva-
luation of a trial using solar-powered 
mosquito trapping systems in western 
Kenya

Tobias Homan, Wageningen Universiteit,  

promotiedatum: 18 April 2016, promotor:  

Willem Takken

Plasmodium parasites cause of the second 
deadliest infectious disease in the world, 


