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What is agroforestry?

Agroforestry is the intentional 

integration of trees into farmland, 

alongside crops and/or livestock, 

where woody and non-woody 

elements interact ecologically and 

economically1.

Why does 

agroforestry matter?

Agroforestry is a nature-based solution 

that enhances biodiversity, strengthens 

agroecosystem resilience, and supports 

climate change mitigation2. By sustaining 

key biogeochemical cycles—carbon, 

nutrients, and water—it contributes to 

soil restoration3.

What are our objectives?

Although research on agroforestry systems (AFS) has expanded4, it often 

overlooks the complexity of soil health, focusing on a limited set of 

parameters. A deeper understanding of AFS and their impact on soil and 

water dynamics is essential to evaluate their role in building resilient 

agroecosystems. This thesis addresses this gap through the following 

three studies:

More info

More info

What published evidence exists on the 
effects of AFS on soil parameters?

What are the effect sizes of soil parameters 
in AFS compared to tree-less systems?

How do climate regions and AFS practices 

influence these effects?

How reliable are the observed effects?

Identification of Meta-analysis

EU-iMAP protocol5

Quality assessment

Primary studies overlap

Sensitivity analysis

Random-effect & Robust Baysian

Meta-Analysis6

Do AFS influence the physical, chemical, and 
biological properties of soil?

How do AFS characteristics—such as system 
age, tree density, and species diversity—
affect soil properties?

Which agricultural practices enhance the 
positive effects of AFS on soil health?

Network of 33 farms 

Measurement of soil biological, 

chemical, and physical parameters

Survey on agricultural 

management practices, and use of

SoilManageR7 (tillage intensity and 

C input indicators)

What are the seasonal dynamics of soil 
moisture, matrix potential, and temperature 

in AFS?

Is there evidence of water stress gradient in 
crops grown within AFS?

Does water infiltration increase near trees?

Sensor measurements (matrix 

potential, soil moisture, and T°) along 

transects at two depths in one AFS 

over two seasons

Crop flag leaf and mature plant δ¹³C 

signature, plus crop yield

Water infiltration measurements
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