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SUPER-SPUD ON ITS WAY
The growing world population is
a threat to food security. One
solution lies in a shift from the
consumption of animal proteins
to plant proteins. Increasing the
protein content of crops such as
potatoes is one option for this,
discovered PhD candidate
Michiel Klaassen.
At the Laboratory of Plant Breeding, Klaassen investigated whether the protein content of potatoes
is affected by biological mechanisms and whether this is heredi-

tary. An extensive genome analysis
of potato varieties revealed that
the gene StNPF1.11 is associated
with the protein levels in potatoes.
The gene codes for a nitrate transporter. ‘This transporter takes nitrate up from the soil and transports it through the plant,’ explains Klaassen. Given that nitrate
is an important building block for
proteins, this gene was a promising candidate for further study.
HEREDITARY
Next, Klaassen activated the
selected gene in the entire potato
plant so that the plant

produced more of the nitrate
transporter. That doubled the protein content in the potato tuber.
‘We saw this increase mainly in
young plants,’ says Klaassen. Although the focus will ultimately be
on fully grown potatoes, the study
outcome still offers new insights.
‘Protein content is a complex
property but we have now shown
that this property is to some extent
hereditary,’ says Klaassen. He suspects that protein content in fully
grown potatoes is also regulated at
the genetic level. And that is important because it means plant
breeding companies can optimize
this property.

‘We have proved that protein
content is partly hereditary’

Potato plants with a higher level of
nitrate transporter turned not only
to contain more protein but also
to be bigger. Moreover, their
leaves contained more chlorophyll. That is not so surprising,
says Klaassen. ‘Nitrogen in the
form of nitrate is important for
the formation of chlorophyll. Adding more nitrate transporter probably means the plant takes up
more nitrate, so there is more nitrogen available for the formation
of chloroplasts.’
In his study, Klaassen activated
the StNPF1.11 gene in all parts of
the plant. That obviously led to an
unnatural situation with possible
adverse side effects. That is why
Klaassen advises only activating
the nitrate transporter in specific
parts in follow-up research, for example only in the tuber. NvtWH

‘A PLAGUE OF LOCUSTS IS A LOGISTICAL NIGHTMARE’

HOW DOES SUCH A PLAGUE START?
‘Desert locusts normally live a solitary life. If
there is more vegetation available for them to
eat due to favourable weather conditions, the
locusts reproduce faster. If that is followed by
a dry period, the areas with vegetation shrink
and the locusts are then concentrated in
those places. Another reason why locust populations become concentrated is if they encounter a barrier such as mountains or the
Red Sea. Once they are crowded together, the
locusts become gregarious, meaning they
give up their solitary habits and start swarming.’
WHAT IS THE IMPACT OF SUCH SWARMS?
‘A locust eats its own weight in plants, about
two grams, every day. A ton of locusts, which
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HOW CAN YOU COMBAT A PLAGUE LIKE THIS?
‘It’s difficult. Pesticides are the only method.
To successfully control a plague, you have to
kill 90 to 95 per cent of the population. A couple of pesticide-spraying planes won’t be
enough. What is more, many of these countries do not have the capacity or know-how.
It’s a logistical nightmare. The best scenario
is for the weather conditions to change — for
it to get colder, for example.’

would only be a small part of a swarm, can
consume the food of 2500 people in a single
day. One swarm can cover 100 square kilometres and advance at a rate of 100 to 150
kilometres a day. And wherever they go, they
also lay eggs — about 200 per female. In this
way, the population increases by a factor of 10
every few months.’
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Africa has been hit by a plague of locusts
of Biblical proportions. Resource spoke to
Arnold van Huis of the Laboratory of Entomology. ‘To successfully control a plague,
you have to kill 90 to 95 per cent of the
population.’

COULD SUCH A PLAGUE APPEAR IN THE
NETHERLANDS, FOR INSTANCE DUE TO
CLIMATE CHANGE?
‘No. There are only four species of locusts in
Africa that can swarm. Those swarming species are not found in the Netherlands.
I don’t find it plausible anyway that climate
change causes the swarming. We had five
such plagues before 1963 and two since. If it
was related to climate change, I would expect
TL
the number of plagues to increase.’

