
28th July 2020

Crop Ontology, 
Agronomy Ontology

and others

Elizabeth Arnaud
Ontologies CoP Lead

Digital Solutions Team Lead
Alliance Bioversity-CIAT 



https://bigdata.cgiar.org/communities-of-practice/ontologies/



Be engaged

bigdata.cgiar.org/communities-of-practice/ontologies/

To engage in the Community of Practice 
https://www.youtube.com/c/OntologiesInAgriculture

https://www.linkedin.com/groups/13707155/

224 members

Web site

Newsletter

18 Webinars

472 suBscribers

https://www.youtube.com/c/OntologiesInAgriculture/search


https://doi.org/10.1016/j.patter.2020.100105

The Ontologies Community of Practice: A CGIAR Initiative for Big Data in Agrifood Systems. Arnaud E. et al, Patterns 
J., Vol. 1, Issue 7, DOI:https://doi.org/10.1016/j.patter.2020.100105
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To date
• 32 species
• > 4,300 traits 
• > 6,300 variables

Created in 2009 by the Integrated Breeding Platform for breeders’ traits

Last crop: Quinoa by the 
Quinoa Phenotyping
Consortium

CC-By 4.0







32 Crops To Date

INRAe curator

INRAe contributor

Codes for INRAe but no 
file



Common Reference Ontology

Tomato Traits

Banana Traits

Soybean Traits

Finger color

Berry color
Pod color Reference

Trait Ontology

Fruit Color



PATO:0000001
quality

PATO:0001241
physical object 

quality

TO:0000387
plant trait

TO:0000017
plant morphology trait

PATO:0000117
size

TO:0000839
plant structure 

morphology trait

TO:0000398
whole plant 

morphology trait

TO:1000012
whole plant size

PATO:0000051
morphology

PATO:0001708
1-D extent

PATO:0000119
height

CO_339:0000114
lentil plant height

CO_320:0000076
rice plant height

CO_321:0000020
wheat plant height

CO_334:0000432
cassava plant 

height

TO:0000207
plant height

PO:0009011
plant structure 

PO:0000003
whole plant 

PO:0025131
plant anatomical 

entity 

Integration of Species-Specific Ontologies with the Trait 
Ontology of Planteome

# traits # manually 
curated

CO_320_rice 157 5

CO_321_wheat 266 9

CO_322_maize 200 31

CO_324_sorghum 130 27

CO_331_sweetpota
to

195 27

CO_334_cassava 163 16

CO_336_soybean 83 2

CO_339_lentil 68 11

CO_341_pigeonpea 62 9

CO_343_yam 159 40

potato
cowpea
groundnut



Automated Mapping is based on Design Patterns
For example: Entity-Quality pattern

CO_321:0000056
wheat spike length 

trait

TO:0000271
inflorescence length

?

PO:0009049
inflorescence

synonym: spike

CO_321:0000056
Wheat spike length trait

TO:0000271
inflorescence length

PO:0009049
inflorescence

Synonym: spike 

PATO:0000122
length

Entity                           Quality

In
fe

re
nc

e

PATO:0000122
length

Entity                                Quality

equivalent

Reasoner infers that these terms are exact matches

Marie-Angélique Laporte
Crop Ontology, Alliance Bioversity International-CIAT 

Manual curation



Adding Value Chain Actors & Preferences on Food 
products’ Qualities

Boiled Cassava

Boiled Plantain

Boiled Potato

Boiled Sweet potato

Boiled Yam

Fried Sweet potato

Attieke (Cassava)

Eba

Cassava Fufu

Gari

Pounded Yam

Matooke



From the Lexicon to the Sensory Trait dictionary for Matooke

Photo: NARO



A Community Of Curators



Main Databases using Crop Ontology

https://www.integratedbreeding.net/
Breedbase.org

https://urgi.versailles.inra.fr/Tools/GnpIS
https://agroinformatics.org/



Main Standards Associated to Crop Ontology
and Agronomy Ontology

https://www.miappe.org/ https://brapi.org/

https://agriculturalsemantics.github.io/cg-core/cgcore.html



Quality Control Process and Governance



Agronomy Ontology (AgrO) content

https://github.com/AgriculturalSemantics/agro



7th April 2020 WEBINAR SERIES: All about the Ontologies CoP’s  products and their uses Marie-Angelique Laporte

AgrO structure



AgrO

Plant anatomy, 
morphology, growth

Phenotypic traits in 
plants

Foundation of the 
ontology

Chemical entities

Environments and 
related entities

Food products

Study design, 
protocols and 

instrumentation

Qualities of entities

Abiotic treatments, 
growing conditions 

and study types

Units

Ontologies reused in AgrO

7th April 2020 WEBINAR SERIES: All about the Ontologies CoP’s  products and their uses Marie-Angelique Laporte

ChEBI

Trait Ontology/ 
Crop Ontology

PATO

Unit Ontology

FoodOn

PECO Basic Formal Ontology

Mapped to AGROVOC (FAO)



AgrO content

7th April 2020 WEBINAR SERIES: All about the Ontologies CoP’s  products and 
their uses



Amount

Fertilizer
CheBI

Inorganic fertilizer 
amount

PATO

has 
role

Kg/ha
UO

is unit 
of

Agricultural 
process

Planned process

Broadcast 
spreader

Treatment

Limestone

has participant

is a
OBI

ENVO

Agronomic 
fertilization process

is a
part of

Is aSedimentary rock
ENVO

has quality

is a

Agricultural 
experiment

Agricultural 
experimental plot

occurs in

Completely 
randomized 

design

Agronomic 
experimental 

design

is a

realizes

occurs in

has part

has participant

Agronomy Ontology drives AgroFIMS

Slide courtesy of M. Laporte and Céline Aubert



Participate via GitHub

Open an issue to request new terms, new synonyms, and provide any feedback
https://github.com/AgriculturalSemantics/agro/issues

7th April 2020 WEBINAR SERIES: All about the Ontologies CoP’s  products and their uses Céline Aubert



http://agroportal.lirmm.fr/



Small Scale Fisheries and Aquaculture Ontology

In development with
WorldFish scientists as 
domain experts  and 
data managers

Will comply with the 
OBO Foundry principles

Jacqueline Muliro



The SEONT was created with
mixed top-down (from
questionnaires) and bottom-up 
methodology (reusing existing
concepts from 13 ontologies)

SEONT objective is to annotate the 
surveys conducted with RhoMIS, 
Advanced system for rural 
household surveys – 30,732 
surveys to date
https://www.rhomis.org /

Socio Economic Ontology SEONT

Modules:
Ø Household composition & characteristics
Ø Farm characteristics (land availability, land use, livestock use...)
Ø Income and Assets
Ø Gender (Asset ownershi,; decision control, empowerement)
Ø Food security and dietary diversity
Ø Extension servcies & innovation

Soonho Kim

https://www.rhomis.org/


OBO Foundry 
Principles
High quality

Community-verified

Interoperable 
ontologies

Logically well-
formed

Scientifically 
accurate



Merci!

Contacts:
Elizabeth Arnaud e.arnaud@cgiar.org
Marie-Angélique Laporte: m.a.@cgiar.org

mailto:e.arnaud@cgiar.org
mailto:m.a.@cgiar.org

