
 

   

Agroforestry experimental site at ILVO, Belgium 
The mission of ILVO (www.ilvo.vlaanderen.be) consists in performing and coordinating policy-

supporting scientific research and associated public service in view of sustainable agriculture, fishery, 

and food in an economic, ecological and social perspective. The institute has four research units: Plant 

Sciences, Animal Sciences, Social Sciences, and Technology and Food Sciences. ILVO is coordinator of 

the Consortium Agroforestry Flanders and has a long term experience with on-farm monitoring of 

agroforestry impacts. Since 2021, ILVO has installed an agroforestry experimental site on its own 

research fields in Merelbeke, Belgium. This site hosts multiple opportunities for experimentation and 

demonstration. 

General info on location 

The agroforestry experimental field “ILVO S28 agroforestry trial” is situated along the Vatestraat in 

Lemberge (Merelbeke), Belgium. It is about 1 ha big and managed organically. Between the tree rows 

an arable crop rotation is maintained. 

Objective 

This agroforestry site functions as an experimental and demonstration plot for farmers and other 

stakeholders. We host an experimental setup which is monitored on the long term, but also organize 

demonstrations and collect insights on practical management bottlenecks and opportunities. The plot 

is a representation of how an agroforestry system functions on a small Flemish field. It also raises 

awareness about agro-ecological principles and possibilities for a more sustainable agriculture.  

Design and experimentation 

To further increase the adoption of silvicultural practices in Europe, it is crucial that the system is 

optimised to improve productivity and performance at the field level. This includes e.g. improved tree-

crop combinations, selection of appropriate crop and tree varieties, smart design and proper 

management of trees and tree lines. This agroforestry site currently hosts three experimental settings: 

(1) an artificial shade trial for screening fitness of crop varieties and mixtures, (2) a variety trial with 

late budding walnut trees, (3) a comparative demonstration of tree strip management options. 

Artificial shade trial for crop variety screening 

In Northwestern Europe, light is probably the most important limiting resource for crops in the 

understory, and most agronomic studies show a systematic reduction in final yield as shade increases. 

While this effect itself has been thoroughly evaluated in previous research for a range of arable crop 

species and through both empirical studies and modelling work, further work is needed to gain 

practical insights into how the composition of agroforestry systems can be adapted to reduce this 

negative effect of shading. An important aspect in this search is the selection of adapted crop species 
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and varieties. Context-specific climate conditions, but also other aspects such as soil conditions, 

nutrient availability, risks of diseases and pests must be considered in this search for adapted varieties. 

In a long-term experimental setup, we installed 

an artificial shade structure, mimicking a 

mature agroforestry system by using military 

camouflage netting to provide discontinuous 

light throughout the day (based on Artru et al. 

2017). The construction is made of vertical 

concrete poles with a height of 3,5m and with 

a metal crossbeam of 3m long attached on the 

top of the poles. These poles are installed in a 

straight row of 110m on the field, 

approximately North-South oriented, with the 

camouflage netting fixed on top of the 

crossbeams. In the alleys East and West from 

this construction, nine crop plots of 12m long 

(along the row of poles) are installed, enabling 

us to have three crop treatments in three 

replicates per season. 

The light reduction is monitored at different 

positions in the field, East and West from the 

row of poles, using pyranometers. At the same 

positions, also air humidity and temperature, 

soil water content, soil temperature and soil 

water potential are assessed. Starting from the 

growth season of 2022, we evaluate the impact 

of the partial shade conditions on crop 

productivity for a range of well-selected crop 

varieties, and with a focus on cereals (wheat, 

barley and/or triticale), grasses or grass-clover 

mixtures, as well as leguminous crops (e.g., 

soybean). Currently, a trial with three grass-

clover mixtures is in place. 

 

 

Late budding walnut trial 

Common walnut (Juglans regia) is a tree species that is gaining interest within the agroforestry context 

in Flanders: it provides an interesting product in the relatively short term. Moreover, it is characterized 

by the relatively late sprouting of its leaves compared to other species, which reduces the competition 

for light with annual crops. The time of sprouting or budding is a strongly variable characteristic 

depending on the variety, and can vary from March to the end of June. It is a measure for the risk of 

(night) frost damage and also partly determines the spreading of the harvest season and compatibility 

of varieties in terms of pollination. 

About 2% of all seedlings are late to very late. In this trial, some 18 cultivated varieties (not yet 

registered) were planted at seven locations in Belgium and the Netherlands, both by growers and at 

research centres. One of these locations is the ILVO agroforestry experimental site. 

The aim of this experiment is to compare the phenology, growth, health and ultimately the nut 

production and quality between these different cultivars in the long term. Among themselves as well 

as compared to reference varieties (commercial varieties). This trial was started at the beginning of 

2021. The late budding varieties are grafted specimens whose scion was collected from mother trees 



where this characteristic was found. All trees were grafted and grown at nursery “De Veredelde 

Walnoot” (NL). 

 

Tree strip management 

The installation and management of the strip below and immediately next to the tree rows in alley 

cropping systems, is often a cause of concern for farmers: how to make this strip interesting, from a 

productive or functional point of view? How to manage weed infestation risks? How to minimize 

labour? 

At the ILVO agroforestry experimental site, along with a few other locations, we will establish a 

demonstration trial with variation in terms of tree strip installation and management. We will 

monitor the performance in terms of productivity, weed pressure and presence of functional 

agrobiodiversity. 



 

Demo block with a mixture of productive and functional trees 

In the outer corner of the experimental site, a small demonstration block with four short tree rows 

has been installed. A few fruit (apple, pear, almond) and nut (walnut, hazelnut) trees are planted for 

production, and one of the rows is jointly planted with a high density of so called “supportive” young 

trees. These are supposed to reinforce the productive trees by providing shelter, improving the soil 

live conditions and stimulating a qualitative growth. These supportive trees furthermore are selected 

to attract functional insects, mainly pollinators and natural pest enemies. 

 

More info? 

Bert Reubens - bert.reubens@ilvo.vlaanderen.be 
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