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PLANTS CONTROL OWN
ROOT ENVIRONMENT
Crops and other plants actively manage the species of
moulds, bacteria and nematodes in the soil. Organic farmers
give them a helping hand.
The days when we thought plants just waited passively in the
soil for whatever would happen to them are long gone. There is
an entire community of numerous soil organisms beneath the
surface, and plants are fully involved in that community
through their roots. Scientists are only just starting to map all
those interactions.
At the start of the year, Paula Harkes received a doctorate for her
study on the effect that various plants have on the mix of
moulds, bacteria, nematodes and protozoa in the vicinity of
their roots. Modern molecular techniques enable scientists to
get a detailed picture of that soil community. In field trials, she
also looked at whether there are differences between organic
farming and conventional farming.
MORE COMPLEX SOIL LIFE
The first conclusion is that there are differences and they can be
substantial. For example, organically farmed barley has more
diverse soil life in all four of the investigated groups of organisms. There is also more interaction between the different
groups. The next question is whether that is due to the plant or
the farmer’s soil management methods. That question received
a clear answer in trials with peas.
Organic farming led to a more complex soil life here too but
much of that effect could be attributed to the influence of the
plant. There were clear differences between the mould and bacteria communities around the roots and elsewhere in the soil.
That effect was greater than the soil management effect. Furthermore, long-term organic soil management resulted in
much lower numbers of the parasitic root-knot nematode on
the pea plants.
MORE ROBUST ECOSYSTEM
Does that mean organic farming is better? ‘We certainly see
great diversity in the soil life in organically farmed soils,’ says
Harkes cautiously. ‘I personally think more biodiversity is better. More soil organisms means more interaction and consequently a more robust ecosystem.’ But we can’t deduce generally applicable rules from this. Harkes: ‘I think it’s different for
each plant species. Each plant is unique and that requires a
plant-specific management solution.’
Harkes made another important discovery. When creating a
molecular picture of soil life, it is not enough to just look at the
total DNA. Much of that DNA comes from organisms that are
not active, as becomes clear when the RNA
(the ‘active form’ of DNA) is included as
well. ‘Many organisms are essentially in
sleep mode and don’t play an active role in
the functioning of the ecosystem.’ RK
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 hD candidate Paula Harkes found
a more complex soil life in organically
farmed soils.
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CSI ON THE HIGH SEAS

SATELLITE DETECTS
POLLUTING SEA VESSELS
WUR researchers will be using satellite images to track down seagoing vessels that use dirty fuels.
The international shipping industry
is a notorious source of pollution as
the heavy-duty ship’s engines emit
large quantities of sulphur and nitrogen oxides. To combat this, the
applicable rules have been tightened over the course of time. As of
this year, the maximum sulphur
concentration is only 0.5 per cent,
for instance. An even more stringent norm of 0.1 per cent applies in
the North Sea. But how do you check
compliance?
RISK OF GETTING CAUGHT
Until now, random spot checks were
used, explains nature and environmental expert Folkerts Boersma (Meteorology and Air Quality). ‘For example, ships in Rotterdam port were assessed by taking samples and examining the logbooks on fuel usage. But
that is very labour-intensive, so only
a few ships can be checked. I suspect
less than one per cent of the ships
gets looked at.’
It pays for shipping companies to
cheat the system. ‘If you’re sailing
from Rotterdam to China and back,
you can save a million euros by not
keeping to the fuel rules,’ says Boersma. So strict enforcement would
definitely improve matters. The Human Environment and Transport Inspectorate thinks the risk of getting
caught needs to increase. Boersma
and his colleagues at Leiden University believe that can be achieved by
using satellite images.
‘SEEING’ SHIPS
Five years ago, Boersma showed that
you could use images from the Dutch
OMI satellite to track marine traffic
based on nitrogen oxide emissions.
At that time, the resolution (1 pixel
for 13x24 km2) was not good enough
to ‘see’ individual ships. But he is
getting closer with the sharper images from the new Dutch Tropomi sat-
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 he average concentration of nitrogen
dioxide measured by the Tropomi satellite above Malaysia and Indonesia
between April and September 2018. In
addition to the cities, the pollution measurements clearly show the Straits of
Malacca, the main shipping channel
between the Indian and Pacific Oceans.

ellite (1 pixel for 3.5x5.5 km2), especially since he now also has detailed
data on the ships’ positions. He
should be able to get what he wants
by combining the two data sources.
Boersma: ‘We know the position and
speed of the ships so if we see a
plume of smoke taking a certain
route, we can be fairly confident that
this ship is producing a lot of pollution.’ It doesn’t mean the ship has
been caught in the act: you need inspectors to board it first. But this
method should enable more targeted spot checks.
PLUMES OF SMOKE
That is the simple version. In practice a lot of research is needed to
draw the correct conclusions from
all the data. Plumes of smoke are
constantly moving because of the
weather, which in turn disperses the
the harmful substances. WUR is
providing the expertise needed to
interpret the images and model the
emissions while Leiden is working
on the algorithms to connect the
pollution to individual ships. Each
university will take on a PhD candidate for the project. RK

