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Background

 Demand for predictability of wood, food and livelihood outcomes of agroforestry options

prompts a need to incorporate trees into plot-scale-biophysical and farm-scale livelihood models.  « Eucalyptus, Gliricidia and oil palm are the tree models currently available within the project,

* The ICRAF project ‘Scaling Trees for Food Security’ aims to develop and apply this capability, and along with wheat, maize, potato and several other crop or pasture models.
make it available for further use.

* The APSIM modelling framework was chosen for plot-scale-biophysical modelling because of its
use in various contexts of food production around the world.

* However, this model lacked a two dimensional capability that could grow adjacent crops and o Eucalyptus-Wheat (Australia; row system; Fig. 3).
trees interacting above- and below-ground. a Faidherbia-Maize (Ethiopia; single-tree system; Dilla et al. 2018; Fig. 4)

 During phase 1, adequate simulations in a range of contexts were achieved:

o Gliricidia-Maize (Kenya and Malawi; row system; Smethurst et al. 2017, Figs. 1 and 2),

* A current priority is to finalise (1) the tree proxy model (including release for public use) and to
develop (2) the active tree capability, for which tree models have been developed for Eucalyptus
(released), Gliricidia (prototype), and oil palm (released).

Objectives

The project is developing, applying and making available this capability to provide: gridded simulations, other nutrients (e.g. P and K), livestock, and linkages to livelihood models.

* Other useful capabilities envisaged for APSIM include sensitivity analysis, national or globally

e an agroforestry model using a proxy tree (user-defined shading, root distribution and
density, water demand, and N demand)

e active tree models (i.e. tree counterpart to crop models in APSIM), and

* an agroforestry model using these active tree models.
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configurations in which tree behaviour in relation to competition for light, water and N was highly
user-defined.
* Phase 2 involves replacing the tree proxy with ‘active’ tree model options that respond to
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environment, management and genotype (as for any crop or pasture model in APSIM). e o
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0.25 1 1, * Agroforestry tree-proxy modelling capabilities in APSIM are highly flexible and can be used to
£ 8 . , "g simulate many of the main effects of trees on food production in a wide range of contexts.
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