
ACTION B7. AGROFORESTRY SYSTEMS

1. What are agroforestry systems?
They are agricultural crops and trees combined in the same area to make more efficient use

of the available resources (water, light, nutrients, soil) all year round. Positive interaction is

also sought between the agricultural and forestry components: the trees promote a more

favourable microclimate for the crop (less wind, more moisture, softening of extreme

temperatures) and provide organic matter and nutrients with leaf litter. At the same time,

the trees benefit from crop fertiliser. The two components are managed independently.

2. Background

Modern agroforestry has proved to have certain advantages over conventional agriculture:

- Productivity: 20-40% benefits measured on equivalent area.

- Environmental: tree roots are under the crop, which creates a ‘safety network’ that filters

agricultural leachates (excess fertiliser, etc.); less erosion, increased biodiversity and carbon

fixation.

- Social and landscape: cleaner and more sustainable systems, with great aesthetic value.

France has some 10,000 ha of agroforest, following significant expansion in recent years.

3. Objectives

The main objective is to establish two agroforest systems in 

nitrate-vulnerable zones to determine their capacity for 

extracting excess nutrients from the soil, thus reducing the 

impact of agricultural management on watercourses.

Furthermore, it is aimed to explore the productive and 

environmental potential of these systems in our conditions and 

validate or adapt the knowledge gained in other temperate 

regions.

Finally, it is aimed to publicise these systems as an alternative production system.

4. Location of the experiments

The experiments were conducted in nitrate-vulnerable zones with rainfall that enables

species yielding quality wood to be used, the most common in these systems: Puig-Reig

(Berguedà) and Viladrau (Osona).
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5. Experiment design

SKETCH 1 SKTECH 2

Green: ash (Fraxinus excelsior); red: hybrid walnut MJ209xRa :

Location:  Location:

Puig-Reig (Berguedà) Viladrau (Osona)

Agricultural crop: Agricultural crop:

Cereal (rotation of wheat and barley) Forage

Distance between rows of trees : Distance between rows of trees:

18 m 11 m

In both cases, the same experiment design was used:

- Design in full random blocks, with 6 treatments: 5 agroforestry (6 trees for treatment), 1 agricultural witness

- The 5 agricultural treatments are:

- walnuts  4 m apart

- Ash 4 m apart

- Ash 2,5 m apart

- Mix of walnut and ash 4 m apart

- Mix of walnut and ash 2,5 m apart

- 3 rows for experiment, 90 trees per row

6. Follow-up and monitoring
Tree monitoring: 

- Survival, vegetative state, annual growth, chlorophyll content (SPAD): annual

- Water potential, nitrogen in aerial parts and roots: in 2016

Crop monitoring: 

- Productivity at various distances from the tree rows:  in 2016

Soil monitoring:

- Concentration of nitrate and ammonium in the soil, at various depths and distances from 

the lines: in 2015-2016
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