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To understand the nutrient requirements of cocoa, we made a simple nutrient offtake model for 

cocoa in Excel. The model requires data on the nutrient content of different parts of the cocoa 

tree. Two students carried destructive sampling of complete cocoa trees (with roots) to obtain 

the required data.

Objectives
•To understand the distribution of biomass and

nutrients over cocoa tree parts (leaves, trunk, roots,

pods)

•To develop a simple nutrient offtake model

•To calculate the nutrient offtake (immobilization and

removal in pods) for different yield levels

Methods
•Destructive harvesting of cocoa trees in Côte d’Ivoire

and Ecuador

o Vegetative measurements and biomass

determination

o Nutrient content analysis

•Development of an offtake model in Excel using

nutrient data and allometric relations from literature

and from own research

•Checking model outcomes with other models and

with literature

Results and Discussion
•Biomass distribution of cocoa trees is shown in

Figure 1

•With the collected data, nutrient requirements for

the different treatments in the CocoaSoils trials could

be calculated

•An example of the nutrient offtake model is shown

in Figure 2

Acknowledgements
The research of Fabian in Côte d’Ivoire was part of the Wotro project and was supported by CNRA and Mondelez.

Mars and Egbert Spaans supported the work of David in Ecuador. Jiska van Vliet developed the first version of the

offtake model. Yara (Jürgen Küsters) provided very useful input on the model.

References
•Hartemink, 2005

•Van Vliet and Giller, 2017

•Calvo-Romero, 2018

•Fisher, 2019 (in preparation)

More information: Lotte Woittiez (lotte.woittiez@wur.nl)

Nutrient offtake & biomass distribution in cocoa

Lotte Woittiez, Fabian Calvo Romero, David Fisher 
Wageningen University, WOTRO project & CocoaSoils project

Figure 1: Biomass distribution in cocoa trees of different age groups in Ecuador and Côte d’Ivoire  
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Figure 2: Screenshot from offtake model
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