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USING ‘WILD GENES’ TO
BREED ROBUST LETTUCE
Wild lettuce varieties contain more 

healthy nutrients and are often more 

resistant to diseases and pests than 

commercial varieties. Plant breeders 

can benefi t from this when they seek 

to breed healthy, tasty and robust let-

tuce, shows a study by Wageningen 

Plant Research.

The plant researchers grew 150 lettuce 
varieties from the gene bank of the Cen-
tre for Genetic Resources, the Nether-
lands (CGN). These included commer-
cial varieties such as Lactuca sativa, and 
wild varieties such as Lactuca virosa, al-
so known as poison lettuce. This lettuce 
variety produces a lot of bitter substanc-
es, which probably contribute to its re-
sistance to diseases and pests, but it is 
also slightly poisonous for humans. 

For all the 150 lettuce samples they 
grew, the plant researchers created me-
tabolite profi les, which give an overview 
of all the plant’s components. ‘Of the 
2000 substances, we only know what 
about 10 to 15 per cent of them are, and 
we know even less about what they do, 
exactly,’ says researcher Ric de Vos. 

With that knowledge, the research-
ers can make connections – between 
the presence of certain components, 
for example, and the lettuce’s resist-
ance to downy mildew, a fungal pest 
that is a serious threat to lettuce cultiva-
tion. ‘Our research shows that this re-

sistance is probably based on a combi-
nation of components,’ says De Vos. 
Further research should reveal which 
combination works best. ‘After that, 
breeding companies may be able to 
breed specifi cally for those metabolites 
so as to develop more resistant lettuce 
varieties.’

The variation in metabolites be-
tween the different lettuce varieties 
is great. The vitamin C level varies 
enormously, for instance, says re-
searcher Robbert van Treuren. ‘In the 
lettuce varieties we eat there is relative-
ly little vitamin C, but in closely related 
wild varieties, there is a lot. There is al-
so a big variation in levels of fl avonoids, 
which can protect the plant from stress 
caused by UV rays and insect damage.’

In general, the wild lettuce varieties 
contain more varied components, and 
in higher concentrations, than the let-
tuces we eat, notes Van Treuren. ‘We 
can now cross-breed that variation into 
the cultivated lettuce.’ He is mainly 
thinking in terms of breeding in dis-
ease resistance, but metabolites can 
also play a role in tolerance of drought 
and salt, says De Vos. 

The knowledge about the compo-
nents of lettuce varieties will be useful 
in the new project LettuceKnow, in 
which Utrecht and Wageningen re-
searchers aim to develop healthier, 
more stress-proof lettuce varieties.  AS
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Peat is subsiding faster than 
map shows

The ground level in the west of the Netherlands is dropping 

by fi ve millimetres per year, shows the new Land Subsid-

ence Map recently presented by the Dutch Centre for Geod-

esy and Geo-informatics (NCG) and the Technical 

University of Delft. But that is an underestimation, 

says peat expert Jan van den Akker of Wageningen 

Environmental Research.

Is the map wrong?

‘It is to do with the measuring 
method. The data on land subsid-
ence are based on satellite meas-
urements. The satellite measures 
using radar refl ections from fi x-
tures such as a gutter or a road sur-
face. That gives a good impression 
of the subsidence in built-up areas, 
but there is little 
refl ection from grasslands. So the 
map does not give an accurate im-
pression of the situation in the peat meadows. There, we 
measure at measuring points resting on fi rm sandy lay-
ers. In the ‘Green Heart’ in the middle of a ring of major 
cities, you get soil subsidence of a full centimetre per year 
in the peat meadows.’

Did this year’s dry summer have an impact?

‘There are big fl uctuations over time. Peat is a sponge. 
In the spring it is very wet, because it has had the whole 
winter to absorb water. Over the summer, the ground-
water level drops to below that of the ditches, and the 
peat usually dries up and shrinks by a couple of centime-
tres. But last summer, the groundwater level dropped to 
depths of one metre at times, and that made the soil in 
the peat meadow area drop by 10 centimetres in places. 
Especially in the middle of plots, because they are fur-
thest from the surrounding ditches. The hotter and drier 
it gets, the more peat oxidizes in the air, the more CO2 is 
released, and the more the soil subsides.’

Can anything be done about it?

‘The most obvious option is to raise the water level in the 
ditches. But that is unacceptable to the farmers, because 
during wet periods neither cows nor machines can go into 
the fi elds. An alternative is to drain the land with underwa-
ter drains, which bring the groundwater level to that of the 
ditches. We have been experimenting with that since 
2013.’  RK
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  Researchers at Wageningen Plant Research grew 150 lettuce varieties from the gene bank at the 
Centre for Genetic Resources, the Netherlands.
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