
Q2. How does soil biodiversity and soil food web structure differ 
between food forests, pastures, arable farms and semi-natural, 
deciduous forests?

Hypothesis: food forests have higher soil biodiversity and a more 
connected soil food web structure than grasslands and arable 
fields, and comparable or higher diversity and connectedness than 
semi-natural forest ecosystems.

Q1. How do food forests differ from pastures, arable farms, and 
semi-natural, deciduous forests with respect to carbon and 
nutrient cycling? 

Hypothesis: Carbon cycling in food forests is more comparable to 
semi-natural forest ecosystems than grasslands and arable fields; 
both will have higher aggregate stability, less greenhouse gas 
emissions, slower decomposition rates and more stable stored 
carbon.
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• Greenhouse gas emissions
• Mineralization
• Aggregate stability
• pH, soil organic matter content and nutrient concentrations
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Background
Current agricultural practices contribute to climate change and have negative impacts on 
biodiversity and ecosystem services. As one of the potential solutions, temperate food 
forests (FF) have gained attention over the last decades because of their potential to 
diversify the landscape, contribute to restoration of biodiversity and carbon storage, 
whilst producing food. So far scientific research on temperate FF systems is limited to case 
studies and identifying socio-economic values. 

Juglans spp.

Site selection criteria for Q1 and Q2
10 food forests:
• > 5 years old
• > 0.3 hectare
• Former land-use arable field or grassland

Objectives
• To quantify carbon and nutrient dynamics in FF 

and compare this to other land-use systems.
• To understand the role of the soil food web in 

belowground ecosystem processes and see 
whether high belowground biodiversity leads 
to enhanced ecosystem functioning.

Q3. How does the rhizosphere 
community composition and 
functioning differ between that of 
trees or shrubs in an orchard to that of 
the same species in a FF mixture?
Hypothesis: the rhizosphere community 
composition is more diverse and 
connected in FF than in orchards, which 
will result in improved belowground 
processes, such as carbon storage.

Compare rhizosphere community and 
soil functioning under 8 functionally 
different species in FF and orchards. 

Q4. How is the mixing of litter and 
root exudates from different FF 
species affecting soil carbon cycling 
and carbon storage in soil?
Hypothesis: More diverse mixtures of 
litter and exudates will lead to a larger 
stable carbon fraction in food forest 
soils. 

Greenhouse incubation experiment of 
different mixtures of 13C labelled litter 
and exudates. Using DNA-SIP and soil 
isotopic composition to measure 
carbon dynamics.
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soil samples to the lab

soil samples to the lab

Bacteria, archaea, Nematodes, mites 
fungi and protists and springtails

• PLFA
• DNA sequencing

• Microscopic count
• DNA sequencing

field count of earthworms


