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Cocoa agroforestry systems

" Cocoa is a major global commodity,
and its production involves millions of
smallholder farmers.

" Cocoa agroforestry systems also brings a Thmcmﬁsis:why,wm,d,smsh
wide range of ecological, biodiversity 6 Choalato imasiting sy
conservation benefits. stomrbgn o el ookl on

" The changing climate of the coming
decades is expected to alter the
suitability of many current cocoa
production sites
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Challenges in in Cocoa Sector

" Many of Cocoa experimental datasets ended up in separate
repositories in various formats often with missing headings and

contextual information
" |Lacks data sharing protocols, and collaborative re-use of data

" Creates barriers in data discovery, gathering, managing and

harmonizing from different sources for better decision making

" Urgent need for FAIR data solutions to improve Cocoa economic,

social and environmental sustainability
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Objective

" The main objective is to develop digital solutions by combining local
knowledge and mobile technologies, to support cocoa productivity
and human well-being

Specific objectives:

" To design an integrated mobile based data collection, transmission and
visualization system

" To standardize vocabulary, concepts and relations between cocoa agronomy
and production processes through cocoa ontology

" To implement and operationalize the developed solutions in cocoa production
site of Cote d'Ivoire, Ghana, Nigeria, and Cameroon
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Implementation through CocoaSoils

" The CocoaSoils project aims to improve the PO Cameroan |
. ore Trial . ore Trials
efficiency and sustainability of cocoa production by - 130 Setalite Trins &4 Setamtn Tisl
focusing on the Integrated Soil Fertility | cote a'tvoire R~ |‘
+ 3 Core Trial
Management (ISFM) - 133 Satellite Trials
" This knowledge is not yet available, and therefore : ::;_‘::,,'{;"m_,‘

the partners of the CocoaSoils project will set up

number of trials: core, satellite . o .
WA <& idh o vaesvmes:
" The program supports the multiple partners (i.e.

- UN& &
government extension systems, the private sector, i ZCIAT
farmer organizations) and aim to empower 90,000 *L@ ONRAE @ |

smallholder cocoa farmers directly
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http://www.cocoasoils.org/

CocoaSoils

Expert consultations
Data collection protocols
Trials design

Ea
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data Journey

Cocoa ontology development

Spatial maps creation
ODK Form design
Trainings and manuals

En

Data collation
Quality assessment

=S

Data harmonization
Data privacy

AP| Setup
Data sharing portal




Setup of the project

" Cocoa plant

Core / Satellite trials
Effect of:
" fertilisers (N-P-K)

® shading; organic
fertilisers, pruning;
weeding; pest
control; seedling. etc

| " | S ! P ' ’ m ® 10 core trials sites (2
) - T T T*T haeach)and ~ 393

satellite trials across
4 country

e
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Labeling and data collection
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e CO => stands for core trial AL
e NI => Country code l ~Ar
e 001 => Field ID :
e 007 => Plot ID
e 25 =>TreelD l

|

CONI00100725 =
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Ecosystem of data services

Data Collect Data Storage and Data Publication
Analysis

e
- A

E Existing data

v
Core Trial '1“,-_. H
N il \ / CocoaSoils | Project portal
©_0
DataV
.&. Data curatlon ~—— ataVerse
S # GeoNetwork
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Satellite Trial

(g

Mode Public portal

CocoaSoils Ontology
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Data services

® More than 10,000 data points

B Scientific analysis facility: set of automated analytical procedures, API data
import, Quality check, export, analysis

® Public and private data filtering facilities

® Data visualization platform - a facility to visualize in an attractive way the data
for experts working in cocoa research and industry

'ﬁa" CocoaSoils Select a dataset to download
oY Home Dowiioadh Qrdciag
Country: Cameroon

Company: OClam

Dataset: Pod gount

Date: fram: 21t es

((Downioa as csv] (Dovmlmd an JBON]
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https://cocoasoils.containers.wur.nl/

Semantic enrichment- Cocoa Ontology

Main aim

Develop a cocoa Ontology designed by all and accepted by all
and used by all.

Sub aims

" Define, describe, and standardize vocabulary, concepts and
relations between cocoa farming system and components;

" Formalize knowledge about cocoa agronomy and production
processes; and

" Improve the communications among all stakeholders.
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Cocoa Ontology development process

Improved version of

Regular versions
and extensions

version

ontology

First exploration . Review and revision . SODRNERNT TRl

* Based on * Working * Distributed * Based on * Based on
available sessions for consortium ongoing
protocols with cocoa feedback feedback research

* Mind maps experts * Cross- * Open to and

* Conversion reference wider protocol
to first with Cocoa changes
version revised community

protocol * Linking to
version other
ontologies

Workshop 1 / \ I : i
,\ Version \
,
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Review consolidations

Cocoa ontology vl “acon ggtology
(Reviewed by 20 2 Cocoa ontology v4
experts) (Reviewed by 25

experts)
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Cocoa Ontology

Domain of Cocoa Ontology Object property

v owl:Thing v gwltopObjectProperty

Data type property

- Agricultural Equipment
) Agro Chemical

) Agro Ecological Zone
" Application Method

- Cocoa By Product

-0 Cocoa Harvest Season
- Crop

- Crop Variety

- Geometry

- Infestation

-4 Initial Site Characterization
- Institution

) Institutional Role

) Location

- ) Management Practice
- Measurement

- Monitoring and Evaluation Survey
- Person

-0 Planting Material

O Plot

) Tree Structure

-0 Trial

£ Trial Site

-0 Unit

- administrative Uit i = affects yield

----- conduct activity

----- W has activity

----- B has agro ecological zone
----- B has agrochemical

----- ™ has by product

----- B has equipment

----- B has geometry

----- B has location

----- BN has management practice
- I has measurement

- has method

----- B has role in experiment

----- B has severity level

----- B has shade tree

----- B has tree structure

----- B has trial site

----- B has unit

----- B has variety

----- B influence agro ecological zone

----- W is associated with
----- B is conducted within
----- B is derived from
- is harvested from
----- N is hosted by

----- B is Infested by

----- B s located in

----- B is measured during
----- B is performed on

----- B s planted on

----- B is treated with

----- B js used in

----- BN manage

) W part of

V-l owltopDataProperty

----- N Address

----- B Contact email

-l Coordinates

b B Has time

----- B | ogin name

----- BN Mobile telephone number

P Il Person name
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Cocoa Ontology

Person
) Agronomist
Extension Agent

* @ ‘Adminisvative -
Unit*
1 .
{ \

= { | @ Farmer

) Researcher

@ Scientist
@ Trial Coordinator
-~ @0 Trial Manager

¥-- @ Administrative Unit

¥ (0 Second Administrative Unit
¥ @0 Third Administrative Unit
“ @ Fourth Administrative Unit
b U
V !
\

B ) Shade Tree
Y. = \
@ ‘Planting %
[A_ * & 'Management
Practice’
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Conclusion

" Data is essential for the sustainable cocoa production.

" We have developed and operationalize digital data collection
workflow: from quality data collection to semantic interoperability
as cocoa ontologies

® Chance to integrate cocoasoils data in wider research domains (i.e.,
crop growth modeling) through common set of vocabularies and
ontologies

" Developed methods & technologies are open source and can be
applied to other crops
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Future Work

* CocoaSoils will continue till 2030

* Continuity of the data collection and Quality check

* Improvement on data sharing and feedback mechanism

®* Educate the community on Cocoa Ontology to share data uniformly

* Continuous updates to integrate growing vocabulary and classes

are crucial to ensure a sustainable long-term ontology.
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Thank you for your attention !

Feedback:
Arun Pratihast

arun.pratihast@wur.nl
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