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Analysis of two genetic linkage maps of the
wheat pathogen Mycosphaerella graminicola
identified dispensable chromosomes that were
present in both parents but absent in 15-20 %

of the progeny. These Copy Number Polymor-
phisms (CNPs) were confirmed with a Compara-
tive Genomic Hybridization whole-genome array
based on the finished genome of M. graminicola
(http://genome.jgi-psf.org). Chromosomes

14- 21 were frequently absent among isolates,
without visible effect on viability or virulence,
whereas chromosomes 1-13 were invariably pre-
sent. Genetic analyses showed that CNPs arise
during meiosis, usually from nondisjunction

at anaphase II. Overall, M. graminicola has the
highest number of dispensable chromosomes

reported. Varying from 0.41 to 0.77 Mbp, they
comprise 38% of the chromosome number and
11.6% of the genome.

The dispensable chromosomes are smaller and
have significantly lower gene densities. Most

of their genes are duplicated on the essential
chromosomes and show a different codon usage.
Dispensable chromosomes also contained a
higher density of transposons, pseudogenes, and
unclassified genes, which could encode novel
proteins. Moreover, the dispensable chromo-
somes show extremely low synteny with other
Dothideomycete genomes. We hypothesize that
the dispensable chromosomes of M. graminicola
are adaptive in some yet unknown way.
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lower valleys of the Yangtze River, with little gene
flow. We observed a strong association between
this genetic population subdivision and the
mycotoxin produced. Our results show that the
dramatic decline in trichothecene chemotypes
may be explained by a recent and significant
sweep of 3ADON producers in FHB pathogen
composition in the middle valley. Using Bayes-

ian statistics we found a biased gene flow from
3ADON to NIV populations.

In addition, we observed significant genetic dif-
ferentiation and linkage disequilibrium between
NIV and 3ADON producing isolates at the same
sampling sites. We discuss the impact of this shift
on the increase of FHB in Southern China.
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Traditional inspections of greenhouse crops are
done by greenhouse personnel and rely on the pres-
ence of visual symptoms on the crop. This method
has its limitations. Namely, visual symptoms are
often difficult to observe, or when seen, it may be
too late to remedy the problem. For example, early
signs of pathogen infections and herbivore infesta-
tions often appear on the abaxial side of leaves or
on stem parts that are hidden by the foliage. When
these symptoms remain unnoticed, such infections
or infestations may disperse rapidly and result in
irretrievable crop damage.

These limitations have led to the emergence of a
wide range of methods to improve the inspection
of greenhouse crops. Ideally, such methods would
enable continuous monitoring of individual plants
in order to reveal health problems at an early stage.
This would enable a grower to take early action,
and prevent further crop damage. One approach to
monitor the health status of plants is based on the

volatile organic compounds (VOCs) emitted from
them. This approach was successfully tested at both
laboratory-scale (Jansen et al., 2009a) as well as
greenhouse-scale (Jansen et al,. 2009b, Jansen et al.,
2009c¢).

In general, measurement of plant emission consists
of three steps: (1) collection of plant-emitted VOCs,
(2) separation of plant-emitted VOCs in the mix-
ture, and (3) identification, and/or quantification of
separate VOCs.

In the first step, a fraction of the compounds emit-
ted from the plants is collected. This sampling step
is usually combined with pre-concentration of the
VOCGs in the air to achieve the detection limits of
commonly applied analytical instruments. Two
methods are generally applied to pre-concentrate
VOC:s present in air. The first method is based on the
dynamic pre-concentration of VOCs. This method
is referred to as dynamic because the air is actively
pumped through a cartridge packed with a material
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that traps the compounds of interest. The second
method is based on the static pre-concentration of
VOCs. In this case, a material is exposed to the air,
in which the trapping of VOCs mainly depends on
mass diffusion processes. In both cases, the selec-
tion of the material is crucial in order to trap the
VOC:s of interest.

Before identification and/or quantification of the
plant-emitted volatiles, the mixture of compounds
is often separated, mostly by gas chromatography:.
This method is a type of chromatography in which
the mobile phase is a carrier gas, usually an inert gas
such as helium, and the stationary phase is a layer of
a polymer on an inert solid support, inside a glass or
metal column. The properties of this column should
be selected with care since they have a large effect
on the ability to separate plant-emitted volatiles.
There are various types of detectors available on

the market to identify and quantify plant-emitted
VOCs. The most popular detectors in use are the
flame ionization detector and the mass spectrom-
eter. Electronic noses are also widely used to detect
plant-emitted VOCs in air. More recently, biosen-
sors have emerged as promising tool to identify and
quantify low levels of VOCs in ambient air.

At this moment, we consider gas chromatography
coupled to mass spectrometry (GC-MS) as the best

method for monitoring the health status of crops

on the basis of plant-emitted VOCs at high-input
greenhouse facilities. This preference is based on

its favourable combination of high selectivity and
resolution, good accuracy and precision, wide
dynamic concentration range, high sensitivity, and
the current commercialization of robust GC-MS sys-
tems. Only due to the high costs, we are years away
from having this kind of instruments in horticultural
practice. But, the ongoing expansion and intensifi-
cation of greenhouse production and the concern
among consumers about the potential intake of
pesticide residues on fruits and vegetables will
support the prospected application of plant health
monitoring in a commercial setting.
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Botrytis cinerea (also known as grey mould) is

a serious pre- and post-harvest pathogen in a
wide range of fruit, vegetable and ornamental
crops. The application of molecular genetic
tools in the past two decades has provided

an increased insight into the mechanisms by
which B. cinerea infects plants. This insight may
be useful for developing novel, rational control
strategies to reduce pathogen damage, either
by using novel chemicals or by enhancing plant
resistance.

The previous molecular-genetic studies on

B. cinerea have resulted in the cloning and
functional analysis of many dozens of genes,
but cloning of individual genes can be time-
consuming when the sequences are unknown.
In the 1990’s the genome of one B. cinerea
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strain has been determined by Syngenta. More
recently, a different strain has been sequenced
by an international consortium, coordinated
by French partners. The genome sequences of
both B. cinerea strains, as well as of the closely
related pathogen Sclerotinia sclerotiorum, are
in the process of annotation. An important part
of the analysis is dedicated to the comparison
between the two fungal species and the two

B. cinerea isolates.

I will present an overview of the current status
of the B. cinerea genome analysis and highlight
what we have learned thus far from the se-
quence with respect to evolution, (sexual and
asexual) reproduction and the infection strate-
gies of B. cinerea.
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