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COMPETITION IN A MULTI-STRATA AGROFORESTRY SYSTEM
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A need to characterize competition in agroforestry systems

The Growing AgroForestry systems with Apple in Mediterranean climate (GAFAM)
project looks at the growth and development of apple trees in a multi-strata
agroforestry system where walnut trees planted in 1995 forms the upper stratum,
four-year-old apple trees the intermediate stratum and sainfoin the herbaceous
stratum (figure 1). However, analyzing multi-species, multi-strata agrosystems
using a categorical variable, i.e. ‘treatments, is not satisfying when looking at the
heterogeneity within each ‘treatment’ and could possibly hide differences
between treatment when using comparison of means statistical tests. Inspired by
forest ecologists we developed a neighbourhood competition index (NCI) to
characterize competition for each of our focal apple tree, competition for light
being a key determinant of productivity here (Jucker et al., 2014).

Creating an indicator to suit our needs

Our NCI combines traditional distance-dependent crowding models (Canham et
al., 2004 ; Fichtner et al,, 2017 ; Gonzalez de Andrés et al., 2018) in which the
target tree growth and fruitng is analyzed as a function of the sizes and distances
to neighbouring trees and a season-dependent canopy shading factor. Fori =1,
..., h neighbours within a maximum radius (r=15 meters) of the target tree the
net competitive effect of the neighbours on the target tree is given by equation
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