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1 Context 

The AGFORWARD research project (January 2014-December 2017), funded by the European 

Commission, is promoting agroforestry practices in Europe that will advance sustainable rural 

development.  The project has four objectives: 

1. to understand the context and extent of agroforestry in Europe, 

2. to identify, develop and field-test innovations (through participatory research) to improve the 

benefits and viability of agroforestry systems in Europe,  

3. to evaluate innovative agroforestry designs and practices at a field-, farm- and landscape scale, 

and 

4. to promote the wider adoption of appropriate agroforestry systems in Europe through policy 

development and dissemination. 

 

This report contributes to the second objective. It contributes to the initial research and 

development protocols (Milestones 10 & 16) for the participative research and development 

network focused on agroforestry with high value trees and on the use of agroforestry for arable 

farmers. The report addresses both work-packages 3 and 4 because the focus of the stakeholder 

group is planting fruit trees on arable land. 

 

2 Background 

The traditional agroforestry system Streuobst (Herzog 1998) is still relatively widespread in 

Switzerland: standard fruit trees scattered on grassland, which is mown or pastured (or both). Since 

about 2000, pioneer farmers have started to experiment with combinations of (mostly fruit) trees 

with arable crops. They have heard about agroforestry through the press and the internet, mostly 

from neighbouring Germany and France. Sereke et al. (2014) inventoried innovative agroforestry 

systems and evaluated their potential productivity and profitability, applying the methods developed 

in the SAFE project (Graves et al. 2010a, 2010b). 

 

In 2014, parallel to the start of the AGFORWARD project, the Swiss Ministry of Agriculture 

commissioned AGRIDEA, the Swiss national farm extension service, to elaborate extension material 

for Swiss agroforestry farmers and to establish a participatory research and development network 

with up to 25 farmers (www.agroforst.ch / www agroforesterie.ch). The AGRIDEA project is also 

supported by the Swiss Landscape Foundation, which provides planting grants. The participatory 

research and development work (work-packages 3 and 4) of AGFORWARD is conducted together 

with the AGRIDEA project. The overall objectives are: 

- To establish a network of farmers with agroforestry demonstration sites; 

- To provide agroforestry extension material (website, leaflets, training); 

- To record over the years the evolution of pioneer agroforestry sites, both in terms of 

biophysical growth as in terms of farmer expectations and satisfaction. 

The last activity already started in 2011 (Kuster et al. 2012) and is pursued in the context of the 

AGFORWARD and AGRIDEA projects. 

 

  

http://www.agroforst.ch/
file:///F:/Agforward/Protocols/www%20agroforesterie.ch
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3 Objective of trial  

The aim of the trial is to record the fate of farmer-led agroforestry experiments in terms of bio-

physical development, ecosystem services and farmer perception. Key questions include: 

 How do the trees develop? 

 How do the trees affect crop yield? 

 What are the major constraints perceived by the farmers and how does this perception change 

as the agroforestry plot evolves? 

 What are the major advantages perceived by the farmers and how does this perception change 

as the agroforestry plot evolves? 

In addition, we will record key tree and crop parameters which should allow, in the long run, the 

parameterisation of the Yield-SAFE model for the plots investigated. This will involve some tree 

species (fruit trees) and possibly new crops (e.g. horticulture – if not too complex to be modelled).  

 

4 System description 

Already in the first year of the establishment of the agroforestry network, eleven farmers were 

recruited (six more than originally planned). Table 1 summarises the characteristics of the 

agroforestry systems. 

 

 
Figure 1. Agroforestry plot of the Stadel farm with mobile chicken shelters on the sown grassland 

component of the crop rotation between the trees. 
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Table 1. Agroforestry plots participating in the Swiss stakeholder group (work-packages 4 and 3) in 

2015.  

Canton Municipality Agroforestry system 

Vaud Arnex sur Orbe Arable row crops in combination with walnut (Juglans sp), wild 
cherry (Prunus avium), wild pear (Pyrus communis), linden tree 
(Tilia sp), checker tree (Sorbus torminalis), sorb trees (Sorbus 
domestica). Planted in 2011, integrated production system.  

Romanel sur 
Morges 

Planned agroforestry system with pollarded willow trees and 
fruit trees in combination with arable crops. Will be planted in 
2015, organic farming system. 

Lucerne Grosswangen Walnut and plum trees (Prunus domestica) in combination with 
an arable rotation which comprises sown grassland. The 
grassland is pastured with chicken (fattening). Tree planting 
started in 2013, still ongoing. Organic farming system. 

Malters Permaculture project with various fruit trees (mostly quince 
Cydonia oblonga), wild fruit trees, berries. Organic farming 
system. 

Sursee* Apple trees (Malus domestica) in combination with potatoes, 
strawberries and sown flower strips. Established in 2009, 
integrated production system. 

Geneva Meinier Planned agroforestry system with standard fruit trees and 
hedgerows in combination with an arable rotation. Will be 
planted in 2015. Organic farming (recently converted) 

Zurich Stadel Planned agroforestry system with standard apple trees (Malus 
domestica) and special crops (berries). Organic farming system  
(Figure 1). 

Neuchatel Cressier Apple (Malus domestica), wild cherry (Prunus avium) pear (Pyrus 
communis) in combination with an arable rotation. Planted in 
2014 in cooperation with Frigemo SA (landowner). Integrated 
production system. 

Aargau Möhlin* Sour cherry (Prunus cerasus), apple (Malus domestica), various 
wild fruit trees and shrubs (berries) in the tree line, in 
combination with horticulture and ecological focus areas. Trees 
were planted in 2009 and 2010. Organic farming system (Figure 
2). 

Niederwil Sweet chestnut (Castanea sativa) in combination with an arable 
rotation. Organic farming system (Figure 3). 

Basel-
Landschaft 

Buus* Poplar (Populus tremula) in combination with an arable rotation. 
Tree planting started in 2011, still ongoing. Trees not for short 
coppice but to grow up. Integrated farming system. 

The sites marked with an “*” have been selected for long-term monitoring with data recording 

starting in 2011 (Kuster et al. 2012) 
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Figure 2. Sown field margin as ecological focus area in combination with cherries, wild fruit trees, 

shrubs and berries and with horticultural crops (Möhlin farm)  

 

 
Figure 3. Sweet chestnut in an agroforestry setting. The tree row will be progressively thinned and 

the eliminated smaller trees will be sold as planting material (Niederwil farm) 
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5 Trial design 

The plots listed in Table 1 have been established by farmers themselves and lack a proper 

experimental set-up (e.g. no control, no replication, no planned experimentation but ad-hoc 

adaptation of management to external conditions, possibly changing requirements and learning 

experiences). We have no control over the management of the plots. Farmers form a network and 

gather regularly in the context of training sessions in order to learn from experts (e.g. training course 

on tree pruning for agroforestry in winter 2014/15) and from each other. Therefore, instead of a 

biophysical design, we have a “social” design of shared learning, facilitated by classical extension 

methods and inputs from research through the AGFORWARD project. This type of approach has 

been recently evaluated as very successful in stimulating farmers to adopt new technologies 

(Waters-Bayer 2015). 

 

All farmers have agreed to allow for measurements, to participate in interviews, and to share their 

recordings and experience. Three plots have been selected for continuous monitoring (Sursee, 

Möhlin and Buus farms) which started in 2011 and will be pursued beyond the duration of 

AGFORWARD. On the other farms, a basic set of data will also be recorded and interviews will be 

carried our regularly. 

 

6 Measurements 

The measurements carried out on the agroforestry plots are summarized in Table 2 and detailed 

below. 

 

Table 2. Agroforestry plot features and parameters recorded on agroforestry plots of the Swiss 

participatory research and development network 

Feature or parameter All agroforestry plots  Buus, Möhlin and Sursee 
plots 

Characteristics of the agroforestry 
system, including digital map and 
tree co-ordinates 

At tree planting At tree planting 

Soil characteristics Soil core and spade probing, 
stability of soil aggregate (at 
time of tree planting)  

Soil profile and lab analysis in 
2011 

Plot management and yields Annual Annual 

Farmer motivation and perception Annual interviews Annual interviews 

Biodiversity Overall evaluation Overall evaluation 

Tree measurements No Every three years, starting in 
2011 

Machinery and labour input Annual, based on farmer’s 
records  

Annual, based on farmer’s 
records and on additional 
interviews 

 

As trees have only recently been planted (e.g. 2009 at the Möhlin system) and because the trees are 

comparatively slow growing, the full effects of the trees on the crop system will take time to 

develop.  
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6.1 Measurements which are carried out on all agroforestry plots  

The agroforestry plots of all farms which participate in the network are characterized with respect to 

spatial layout, soil conditions, plot management, farmer motivation, and perception. 

 

System description and spatial layout 

The components of the agroforestry system are recorded at the moment of establishment by means 

of a datasheet. Tree locations are measured with a GPS and plotted in a GIS. The resulting maps are 

made available to the farmers. 

 

 
Figure 4. Agroforestry plot of the Niederwil farm (chestnut with arable rotation) 
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Soil characteristics 

Soil conditions are recorded, preferably before tree planting, in order to advise the farmer on the 

species to use. Soils are then generally characterized, for example in terms of organic content and 

the soil profile. 

 

  
 Figure 5. Soil characterisation at the Cressier agroforestry plot 

 

Plot management and yields 

The management of the agroforestry plots is recorded based on the records, which farmers make for 

the agricultural administration (in the context of cross-compliance). Those records also comprise 

information about the yield of the agricultural component of the plot. Tree yields (fruit harvest) will 

also be recorded based on the farmers’ records, once the trees bear fruit, which are harvested. 

 

  
Figure 6. Farmer’s field records on horticultural production at the Möhlin agroforestry plot 
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Farmer motivation and perception 

Each year, the farmer is interviewed and interrogated about his / her perception of advantages / 

disadvantages / problems on the agroforestry plot. The questionnaires are adapted and improved, 

based on the feedback obtained. 

 

  

Figure 7. Example farmer perception questionnaire from one of the agroforestry plots 

 

Biodiversity 

The actual measurement of biodiversity indicators on agroforestry systems (i.e. species lists of plants 

and fauna groups) is laborious and requires control plots for comparison. Also, it makes sense only 

once the trees have reached a certain size. Therefore, we will apply a simple evaluation key, which 

has been developed for the evaluation of the potential of agroforestry to promote bird species 

(Kaeser et al. 2010).  
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Figure 8. Checklist for the layout of agroforestry systems with respect to their potential to promote 

bird species (in French and German, based on Kaeser et al. 2010). An agroforestry plot can obtain up 

to 20 points.  Multiple selections are possible. 

 

6.2 Measurements carried out at the Buus, Möhlin and Sursee agroforestry plots  

The agroforestry plots in Buus, Möhlin and Sursee have been monitored since 2011. In addition to 

the information recorded on all plots (see Section 6.1), a detailed soil analysis has been made (soil 

profile, laboratory analysis), and tree growth, utilisation of farm machinery, and labour input are 

recorded in more detail (Kuster et al. 2012). 
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Soil analysis 

A soil profile (90 cm) was characterised and for the top soil (0 – 20 cm) a laboratory analysis was 

conducted on physical soil properties, pH, P, K and Mg contents. The original soil samples are still 

available and are stored at Agroscope. 

 

 

 
Figure 9. Soil profile and analysis of the Buus agroforestry plot (2011) 

 

Tree growth 

On each of the three plots, a selected number of trees (between 30 and 120) have been 

permanently marked and are measured every three years in terms of diameter at breast height, 

crown diameter (eight measurements), trunk height, and tree height. The first measurements were 

made in 2011, and they were repeated in 2014. 

 

  
Figure 10. Agroforestry tree measurements are made every three years, starting in 2011. 
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Farm machinery and labour 

In order to allow for economic evaluations, the utilisation of farm machinery and the labour input on 

the agroforestry plots is recorded. Specific forms have been created in order to allow for easy 

recording by the farmer. 

 

  
Figure 11. Utilisation of farm machinery and labour input to the Buus agroforestry plot in 2012 

 

 

7 Biophysical modelling 

The measurements on the Buus, Möhlin and Sursee agroforestry plots have been initiated to allow 

for the parameterisation of the YieldSAFE model (van der Werf et al. 2007) with measured time 

series, for three tree species (apple, poplar, cherry). In 2017, three tree measurement points (2011, 

2014, 2017) will be available as well as data on crops for seven years. The measurements from the 

three plots are available to WP6. Additional measurements could be carried out on the trees if 

needed. 
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