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Goals
• To provide an overview of the relations between soil biodiversity, 

agricultural management and food production
• To provide scientific evidences of the potential of soil biodiversity 

management to improves food security and nutrition
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Systematic literature search 

Search 
strategy 1

[56,631]a

*Publication date
*Terms for SBD 
*Geographic region

Search 
strategy 2

[62]a

Search 
strategy 3

[173]a

Search 
strategy 4

[232]a

*Scale of SBD research
*Coverage of SBD research 
topics

*Major soil 
organisms and 
crops studied

*Major scientific topic
*Direct role of soil biota and 
impact on productivity
*Soil organisms studied

Classified according to scientific research topics

Trends on Soil Biodiversity research
Land use and agricultural impacts on soil biodiversity

Soil Biodiversity Management and Food Security
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Soil biodiversity (SB)  
research over time

Growing understanding
and apreciation of soil

biodiversity and its
complexity

Trends on soil biodiversity research



Soil biodiversity (SB)  
research over time

Geographic distribution of SB 
research

87% of soil biodiversity research
is from Northern hemisphere

 Research gap for Southern
hemisphere

Growing understanding
and apreciation of soil

biodiversity and its
complexity

Trends on soil biodiversity research



Trends on soil biodiversity research

Potential of soil biodiversity 
management to improves 

soil productivity, ecosystem 
services and food security 

and nutrition

Coverage of research
topics



Trends on soil biodiversity research

Potential of soil biodiversity 
management to improves 

soil productivity, ecosystem 
services and food security 

and nutrition

Coverage of research
topics

Soil organisms & 
plant productivity

Chemical engineers (CE)
Soil processes related to CE

C & nutrient cycling
Soil organic matter dynamics
Plant-soil biota interactions



Trends on soil biodiversity research

Diversity & 
diversity-

mediated soil 
processes are 

negatively
affected by land 
use change and 

intensive 
agriculture

Turbé et al. 2010. Soil biodiversity: functions, threats and tolos for policy makers



Trends on soil biodiversity research

Lori et al. 2017. PLOS ONE, 12(7): e0180442

no difference between organic and conventional systems

Positive effect of organic systems

Diversity & 
diversity-

mediated soil 
processes are 

positively
affected by 

organic or agro-
ecological 
farming



Trends on soil biodiversity research

Network 
interactions

could be more 
important than

richness and 
abundance

Creamer et al. 2016. Applied Soil Ecology 97, 112–124. Lupatini et al. 2014. Front. Environ. Scif, envs.2014.00010



Soil biodiversity and food security

Direct and indirect effects



Soil biodiversity and food security

Direct and indirect effects



Reductionist Approach Holistic Approach

Emerging approaches for 
soil biodiversity management



Soil biodiversity management by
Reductionist Approach



Soil biodiversity management by
Holistic Approach



Soil biodiversity management by
Holistic Approach



Soil biodiversity management by
Holistic Approach



Reductionist Approach

soil-plant interactions
tapping organisms/genes 

through biotechnology

Holistic Approach

managing soil ecosystems & 
their diversity 

multifunctionality,       
resilience & adaptive capacity

complementarity & self-
regulation of soil interactions

Emerging approaches for 
soil biodiversity management



Wallenstein. 2017. Rhizosphere, 3(2): 230-232

Reductionist approach
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Reductionist approach
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Reductionist approach



Bender et al. 2016. Trends in Ecology & Evolution, 31 (6): 440-452

Low resource 
inputs and 

outputs, high rate 
of regulatory 

processes

Low productivity

High resource 
inputs, high 

losses, low rate 
of regulatory 

processes

High productivity

Holistic approach
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Low resource 
inputs and 

outputs, high rate 
of regulatory 

processes

Low productivity

High resource 
inputs, high 

losses, low rate 
of regulatory 

processes

High productivity

Moderate 
resource inputs, 

low nutrient 
losses, high rate 

of regulatory 
processes

High productivity

Holistic approach
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This knowledge provides direction on how to 
improve agroecosystems to support food

security and other ecosystem services



Thank you for your 
attention! 
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