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Background

@iﬂ Climate change: weather extremes increase (e.g. heat waves, droughts, cold spells)
@/ Cacao: sensitive to temperature extremes & water depletion
@@P Agroforestry: provides multitude of ESS, incl. buffering effects of climatic extremes

% Pruning: strategic management of shade canopy cover

Synthesis of results from a long-term system comparison (SysCom) trial in Bolivia on
shade tree canopy management & influence on water cycling and climate
resilience, and relevant take aways for AFS in Europe.
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The SysCom Bolivia LTE trial
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Cacao production systems in the trial

Diversity / Complexity Gradient

Emergent: long-lived and timber species

High:
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Some fruit species
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- ’ ? I ? ? * ca. 300 shade trees/ha * ca.800 shade trees/ha
S et al, 2025 * (5 timber species, 4 fruit * (~19 timber species, ~ 8 fruit
species, 2 biomass species, | species, ~20 biomass species,
palm) 3 palms. Incl. natural
* other crops: banana, coffee regeneration)

* other crops: banana, coffee,
ginger, curcuma & more

2x annual shade tree pruning (April, Nov-Dec)
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the Framework
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the Framework

AFS design
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the Framework
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the Framework
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the Framework

* evaporation & cacao transpiration:AF < DAF < MONO (Njether et al, 20/8)
Microclimate * less cacao tree transpiration - lower water demand > less soil water extraction
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the Framework
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the Framework

Climatic stress

air temperature | [ESYSSNRPRY
air humidity 1
soil moisture 1| Niether et al.

cacao tree transpiration |

AFS design

Shade tree canopy
cover 1

Riiegg et al.
2025

Saj et al. 2025

Microclimate Productivity |

Niether et al. 2018

Climate resilience 1

2017,2018

Interactions:

larger, thinner leaves and

N
under dense canopy cover:

smaller stomata

Saavedra et al. 2020

SysCom @ FiBL

———p Ppositive
—— negative

14 July 2026 14



the Framework

Mean yearly cacao dry bean yield [kg/ha]
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1500 1
* Cacao yield: MONO > AF > DAF

1000 1

A
B
1
C ¢
4 “'“'D ----- global average
I Johanna Riiegg, 5 pm today Krause et al.

MON MON AFS AFS AFS (talk no. 313, session 4.2) 2025
CON ORG CON ORG sUC

Riiegg et al.
2025

Saj et al. 2025

500

Productivity |

Riiegg et al., 2025

S)IS Com @ FiBI. 14 July 2026 15



the Framework
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the Framework
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* Cacao yield: MONO > AF > DAF

* exponential relationship between canopy cover
and yield

* Regrowth is faster during the rainy season

* Pruning increases throughfall
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the Framework

* Cacao yield: MONO > AF > DAF
* exponential relationship between canopy cover

and yield
a 1200 +165 % * Regrowth is faster during the rainy season
l—u * Pruning increases throughfall
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the Framework
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Take Aways for European Context

* Shade canopy buffers against high but not low temperatures in our case.

* Soil moisture is influenced by cover (throughfall, evaporation, transpiration) and likely tree
rooting depth.

* Light availability management (pruning) at the right moment is key for cash crop
productivity.
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