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Bacteria in
groundwater
can break down
pesticides
Bacteria in groundwater can break down pesticides, but they don’t have the right environmental conditions for this, according to PhD
research by Andrea Aldas-Vargas.
Concentrations of pesticides in Dutch
groundwater are increasing, which is bad
news as two-thirds of our drinking water
comes from groundwater. ‘The concentrations are low but we are getting better at
measuring the pollutants in the monitoring
wells,’ says co-supervisor Nora Sutton of
the Environmental Technology group. ‘On
average the water stays in the ground for 30
years, so we are actually measuring future
contamination. The water companies have to
purify the water to make sure the water we
get from our taps is clean and safe.’
Aldas-Vargas showed that bacteria can be
used for this. She collected water samples
from the monitoring wells and added low
concentrations of pesticides in the lab. She
found that the bacteria in the groundwater
failed to break down the pesticides in normal,
anaerobic conditions but they did do so when
oxygen and organic matter were added.

Vidi

At present, the law forbids such additions
because the consequences are unknown.
Last year, Sutton was awarded a Vidi grant
by the Dutch Research Council to investigate
this further. ‘I want to develop technology
for the biological breakdown of pesticides in
groundwater.’
Aldas-Vargas has laid the foundation for this
technology as she obtained a lot of information about the composition of bacterial communities in groundwater. Sutton now wants
to create the right environmental conditions
in groundwater to allow the bacteria to break
down the pesticides. She also intends investigating the risks and any unforeseen effects
of this intervention. as
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The gene that determines the sex also determines whether the wasp smells
male or female.  Photo Jitte Groothuis

The ‘AXE effect’ in
parasitic wasps

I

nsects can’t talk but they do communicate by sending chemical messages. Lots of these messages have
to do with reproduction. Not unlike
humans, really. Entomologist Eveline
Verhulst and her group have discovered that a gene called Doublesex is
a determining factor in this chemical
communication.
Verhulst has been studying the role
of Doublesex in the lives of parasitic
wasps for some time. The gene regulates sexual differentiation in the
offspring. It now turns out that the
gene also controls the production of
pheromones and other sex-related
scent molecules. That control takes
three different forms, as was demonstrated by switching off Doublesex in
male Nasonia vitripennis wasps.

Appeal
This makes the males lose their
appeal and their ability to make
females succumb to their advances.
That appeal operates through two
different systems: attraction at a distance and recognition from close by.
The pheromones that have an effect
at a distance are volatile and are
released from the wasp’s abdomen.
The pheromones that have an effect

from close by are oily hydrocarbons
on the insect’s skin.
When Doublesex is switched off,
males hardly make either category
of pheromone anymore. As a result,
they lose their sex appeal and their
ability to distinguish between males
and
females.
The gene that
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So when
Doublesex is switched off, the males
are feminized.
Chemical analysis of the hydrocarbons on the skin revealed that the
main component of the ‘perfume’
was an alkene with the code name
Z9C31. Applying synthetic Z9C31
to the ‘faulty’ males restored their
manly odour as effectively as AXE
deodorant. Even if the effect in this
case was to put off other males rather
than attract females. rk

