
Within the Perspectief programme Back  
to the Roots (Back2Roots), ecologists,  
micro biologists, molecular biologists, and  
bioinformaticians studied communities of  
collaborating microorganisms on and around 
the roots of plants and how they protect their 
host against pests and diseases, and make 
them more resilient to drought. This knowledge 
can contribute to the sustainable improvement 
of the world food supply. 

Understanding the interaction
Whereas microbes and their effects were  
previously often studied in isolation,  
Back2Roots deliberately focused on  
communities of collaborating soil microbes, 
says programme leader Jos Raaijmakers,  
head of Microbial Ecology at the Netherlands 
Institute of Ecology (NIOO-KNAW). ‘Some 
microorganisms which individually appear  
to do nothing for a plant, most definitely have  
a protective effect as part of a community.  

For example, the individual microbes need 
each other to colonise the plant, or they 
stimulate each other to produce antibiotics  
as soon as their host develops an infectious 
disease.’
In the Back2Roots programme, five  
research institutions worked together with  
ten companies within four projects to better 
understand the interaction between soil 
microbes and crops. 

Aim
Identifying the functional potential of micro-
organisms on and in plants’ roots to suppress 
diseases, improve resilience to drought stress, 
and produce bioactive substances, such as 
enzymes and antibiotics. 

What was investigated?
‘Plants can call upon microorganisms for help 
by excreting certain substances. However, in 
plant breeding, we have never selected for 

Fungi and bacteria mostly have a negative reputation, but they are  
indispensable in farming, just like in our intestines. Crops that make use  
of the microbiome in the soil grow faster and are more resilient to diseases, 
pests and extreme weather conditions. 

Back2Roots
Using microorganisms to protect crops 
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these characteristics, as a result of which that 
talent has possibly been lost in part during the 
domestication of wild plants into agricultural 
crops’, explains Raaijmakers. ‘In the research, 
we went back to the wild relatives of food 
crops such as tomatoes and beans. For this,  
we worked together with institutes and 
universities in the Andes mountains in Ecuador, 
where tomatoes originally come from. For 
beans, we turned to Colombia. For drought 
tolerance, we studied the microorganisms of 
desert plants together with research groups  
in Algeria and Saudi Arabia.’

The researchers identified which micro-
organisms have a protective function. They 
investigated the underlying mechanisms in 
both the microorganisms and the plant and 
which signals the plants exude to recruit 
micro organisms and get them to perform  
the desired action. The researchers exposed 

microorganisms to the plant hormone  
jasmonic acid and examined to what extent 
that initiated new activities. Conversely,  
they unravelled the microbiome of disease- 
resilient soils and determined which players, 
characteristics and genes play a key role in 
protecting plants against infections,  
Raaijmakers tells.

What has the programme yielded?
‘We have demonstrated that plants can 
protect themselves by recruiting soil  
microbes. And we have unravelled a number  
of mechanisms and bioactive substances that 
they use for this’, says Raaijmakers. ‘In addition, 
we have isolated various communities of useful 
soil microbes that we have made available to 
the companies involved. In recent years, the 
sector has started to invest in the use of soil 
microbes for the protection of plants against 
stress, as a result of which it is also possible  
to reduce the use of artificial fertiliser and 
pesticides. Furthermore, through the smart  
use of soil microbes, it might also be possible 
to allow crops to grow in areas deemed 
unsuitable up until now. 

‘In Back2Roots, the research groups involved 
worked together in such a large consortium  
for the first time. This has resulted in two large 
follow-up programmes. Also, several seed 
breeding companies – who are normally each 
other’s competitors – were involved in the 
programme. It is fantastic and encouraging to 
see how everybody is jointly searching for new 
technologies to realise a more sustainable 
food production.’

Facts and figures

 Research institutions 
  Netherlands Institute of Ecology 
  Leiden University 
  University of Groningen 
  Utrecht University 
  Wageningen University & Research
 

 Knowledge institutes     7    
 Companies     10 
 Public and societal partners     2    
 Top sector     Agri & Food 
 Total budget   3.1 million euros  
 Co-funding     1 million euros 

 

  Highlights  
  Discovery of new soil microbes that  
  protect plants against infections 
   Follow-up studies within NWO  

Investment Grant Large and within  
the Gravitation programme, aimed  
at unravelling the community and  
characteristics of microorganisms

Perspectief focuses on creating strong collaborations
between researchers, companies and societal
organisations, leading to technological innovations
with potential economical and societal impact.
Visit nwo.nl/perspectief-en


