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New research reveals soil microbes play a key
role in plant disease resistance

September 25 2019

Diseased (left) and healthy (right) tomato seedlings infected by Ralstonia
solanacearum. Credit: Ville Friman
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Scientists have discovered that soil microbes can make plants more
resistant to an aggressive disease—opening new possibilities for
sustainable food production.

Bacterial wilt disease caused by Ralstonia solanacearum infects several
plants including tomatoes and potatoes. It causes huge economic losses
around the world especially in China, Indonesia and Africa.

Researchers from the University of York working with colleagues from
China and the Netherlands, investigated the effect of the soil
microbiome on the plant-pathogen interaction. Infections are often
‘patchy’ in the field not affecting the whole crop and the cause for this is
unknown.

Dr. Ville Friman from the Department of Biology said: "Even though we
have discovered that the pathogen is present everywhere in tomato
fields, it is not capable of infecting all the plants. We wanted to
understand if this spatial variation could be explained by differences in
soil bacterial communities."

To study the effect of soil microbiome for disease development, the
scientists used a newly developed experimental system that allowed
repeated sampling of individual plants in a non-destructive manner. This
allowed scientists to go back in time and compare healthy and diseased
plant microbiomes long before visible disease symptoms.
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Diseased and healthy tomato plants in the greenhouse. Credit: Wei Zhong

The sampling method allowed them to compare the micro-organisms
that were present in the soils of those plants that remained healthy or
became infected. Their analysis showed that the microbiomes of
surviving plants were associated with certain rare taxa and pathogen-
suppressing Pseudomonas and Bacillus bacteria.

Dr. Friman added: "We found that improved disease resistance could be

transferred to the next plant generation along with the soil transplants
analogous to faecal transplants used in medicine.
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"Our results show that it is important to focus not only the pathogen but
also the naturally-occurring beneficial micro-organisms present in the
rhizosphere. While the beneficial role of microbes for humans and
plants have been acknowledged for a long time, it has been difficult to
disentangle the cause and effect and important bacterial taxa based on
comparative data."

The team are currently developing and testing different microbial
inoculants for crop production. The research has opened up the
possibility in the future that bacteria could be used as 'soil probiotics' to
protect plants from pathogens.

More information: Z. Wei el al., "Initial soil microbiome composition
and functioning predetermine future plant health," Science Advances

(2019). DOI: 10.1126/sciadv.aaw0759 ,
advances.sciencemag.org/content/5/9/eaaw(0759
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