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Increased knowledge of beneficial soil microbiomes

Disease-Suppressive Soils

Disease suppressive soils protect plants against soil-borne pathogens including fungi, 
oomycetes, bacteria and nematodes. 

Induction of systemic resistance 
includes root and shoot pathogens. 

Disease suppression by soil microbiomes. 
Key groups associated with disease-
suppression include Proteobacteria, 
Firmicutes, and Actinobacteria. 



Leake: Regenerating Healthy Soil for Healthy Plants

London, 21 – 22 September 2022 | International Plant Health Conference

Microbially-induced resistanceSevere wheat yellow rust

+ Mycorrhiza inoculumControl - no inoculum

Can disease-suppressive soil be developed 
from intensively cultivated arable land by 
regenerative agriculture approaches?

Suppression of yellow rust in wheat grown 
in long-term arable soil by addition of 
commercial mycorrhizal inoculum that 
contains bacteria and other microbes  
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 42% increase in yield
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Sooty ear mould of wheat
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Austen et al., 2022

Disease suppressiveness of commercial 
mycorrhizal inoculum not associated with 
improved mycorrhization- likely due to bacteria.
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Wheat yields in ley- no evidence of 
yield loss due to induced defences.

Sooty ear mould

Mycorrhiza

Changing arable to legume-rich ley improves 
mycorrhization, generates disease-suppressive soil and 
reduces N fertilizer requirements- regenerative agriculture. 

Wheat grown with only 35 Kg N ha-1 rather 
than the average 137 Kg N ha-1

UK average yield 2018
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Identifying and transferring resistance-inducing microbes from ley soils

Nancy Muringai, Prof. Jurriaan Ton, Dr. Anna Krzywoszynska*, Prof. Stephen Rolfe, 
School of Biosciences, The University of Sheffield, UK, (*now at University of Twente)

Arable

3 year ley

Ley soil induced tomato resistance to Pseudomonas syringae, but with lower growth rate. 
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Extraction and inoculation of 
disease-suppressive 
microbiomes from ley soil to 
arable soil.

Tomato growth on ley soils 
increased after soil 
washing (W). 
Re-addition of microbes 
had no further effect on 
plant growth.

Washing (W) removed 
resistance-inducing 
microbes but they could be 
restored by re-adding ley 
microbes to washed arable 
or ley soils.

Tomato leaf growth Tomato leaf infection by P. syringae

NW= non-washed
W= washed
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• Arable soil health can be regenerated by reintroducing legume-rich leys.
• Leys can develop soil microbiomes that suppress plant diseases – including shoot pathogens.
• Locally adapted soil microbiomes can be extracted from leys and inoculated into arable soil in 

pot experiments to deliver disease suppressive soils.
• Regenerative agriculture approaches such as reintroducing leys into arable rotations has the 

potential to improve soil and crop health and reduce reliance on chemical fertilizers and 
pathogen controls.  

Leys rest soil from disturbance, increase diversity, keep 
soil covered, and maintain year-round living roots 
feeding the soil with carbon and nitrogen.

Take-home messages

Healthy Soil for Healthy Crops: 
A Role for Regenerative Agriculture in 
Assembling Disease-Suppressive Soils
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