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Fusarium oxysporum is a major problem in the 
production of tulip bulbs. Agronomic measures 
such as avoiding wounding, removing diseased 
bulbs and crop rotation are insufficient to control 
the disease and therefore the control strategies 
rely on the frequent use of chemicals.  The chemi-
cal use causes environmental risks and the pro-
longed use is likely to lead to fungicide resistance 
in the pathogen. Breeding for Fusarium resistant 
tulip cultivars is therefore an attractive alterna-
tive and a main target for breeding companies. 
Unfortunately, tulip has a long life cycle (4-5 years) 
and therefore conventional breeding is a slow pro-
cess. Marker-assisted breeding has the potential 
to speed up the breeding process considerably. 
Obstacles for this approach are the large genome 
size (1C 30GB) for which few molecular marker 
have been published, and the absence of a genetic 

map. To remove these obstacles, we constructed 
the first genetic linkage map for tulip and sear-
ched for markers linked to resistance to Fusarium. 
A mapping population segregating for Fusarium 
resistance was genotyped using SNP, AFLP, NBS 
and SSR markers which were used to generate 
two parental maps. The mapping population 
was phenotyped in two consecutive years by soil 
infection tests, in which the infection degree was 
scored visually on a 1-5 scale. In addition, we used 
a GFP (Green Fluorescent Protein) tagged Fusa-
rium strain to monitor and quantify the infection 
on the mapping population using the newly 
developed PathoScreen platform. We demonstrate 
that Fusarium oxysporum resistance in tulip is 
a quantitative trait for which five putative QTLs 
were identified derived from both the resistant 
and susceptible parent.

Biogenic Volatile Organic Compounds (BVOCs) are 
known regulators of the communication of seden-
tary plants with their direct environment. Next to 
attracting pollinators, repelling insect herbivores 
and even possessing antifungal or antimicrobial 
properties, BVOCs can act as an alarm signal to 
warn neighboring plants of an imminent herbi-
vorous or pathogen attack. For example, green leaf 
volatiles (GLVs) can be perceived by other plants, 
after which defense pathways in those plants are 
initiated. One type of induced resistance is called 
priming. A plant in primed state will be able to 
respond faster and/or stronger to an attack with 
a pathogen or herbivorous insect than a plant in 
unprimed state.

In this project, we work with wheat and the pre-
dominant species causing Fusarium head blight 
FHB (Fusarium graminearum). First we identify 
the BVOCs that are released by wheat plants upon 
infection with F. graminearum. Subsequently, 
wheat plants are exposed to these BVOCs prior 
to infection with F. graminearum. Samples are 
collected at different moments post-infection and 
then analyzed by qPCR for expression levels of a 
selection of resistance genes.
The data are discussed in relation to the potency 
of BVOCs to prime wheat by enhancing defense 
pathways in the protection against F. graminea-
rum.

The genus Fusarium includes numerous species 
that are spread worldwide. Until today informative 
Fusarium surveys from Europe and US are availa-
ble, while less is known about China, except for F. 
oxysporum and F. graminearum infecting cultiva-
ted banana and cereals respectively.
For this reason four field collections were perfor-
med in four different Chinese Provinces (Hainan, 
Henan, Hubei and Yunnan), from 2009 to 2013, 
with the aim of studying Fusarium diversity on 
maize and wild banana.
The isolates were identified combining morpholo-
gical and molecular analysis, the latter using PCR 
amplification and sequencing of EF-1a and ITS 
genes for Fusarium.

The attention was directed to species from the Fu-
sarium fujikuroi Species Complex (FFSC) present 
on wild banana and from the Fusarium incarna-
tum- equiseti Species Complex (FIESC) present on 
maize and wild banana. In order to have a deeper 
understanding of these species we decided to use 
a multi-disciplinary approach. Phylogenetic ana-
lysis, study of the mycotoxin production profile 
and the presence of the fumonisin/tricothecenes 
gene clusters have been investigated and some 
experiments are still ongoing.
Furthermore FFSC and FIESC isolates are current-
ly tested for their aggressiveness on banana fruits 
or maize plantlets and also for their resistance to 
fungicides.
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