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Introduction 
Crop Ontology (CO, http://www.cropontology.org) is a multi-purpose resource of the Integrated 
Breeding Platform (IBP, http://integratedbreeding.net/).  

CO is an infrastructure that centralizes and serves the semantics used by the breeders to the 
Breeding Management System and to third party information systems through an API 
(Application programming interface). The semantics allows annotating germplasms, phenotypes, 
plant anatomical structures and developmental stages as well as the environmental and 
experimental conditions of the trial. Besides the infrastructure, CO is a standard framework to 
build ontologies that annotate crop-specific phenotypes.  

These ontologies follow a conceptual model where the combination of a trait, a method and a 
scale determines a phenotypic observation variable. This model aims at supporting the edition of 
breeders’ fieldbooks and the data annotation while making the annotated data discoverable, 
retrievable and interoperable. 

The framework relies on a workflow designed for the community. A crop-specific community 
creates a Trait Dictionary (TD) by formatting its phenotypic observation variables in a template. 
The TD is the support to submit, curate and harmonize the variables. Once the community has 
finalized the TD, it is published on cropontology.org (http://www.cropontology.org/add-ontology). 
This step implements the conceptual model and generates unique identifiers. 

This document details the CO model and explains how to practically create a TD.  

The CO phenotype annotation model 

The CO concepts 

Variable 

Breeders Record Variables 

The CO phenotype annotation model is grounded in breeder’s datasets. The column headers 

generally integrate a lot of codified information. By way of example, Table 1 shows a breeder’s 

dataset subset. 

Table 1: example of a subset of a breeder’s dataset 

Germplasm ID PH GCOL GY … 

24530 80 2 35  

85432 120 4 24  

78452 90 4 30  

…     

 

http://www.cropontology.org/
http://integratedbreeding.net/
http://www.cropontology.org/api
http://www.cropontology.org/TD_template.xls
file:///D:/My%20Documents/curation/RULES_LV/cropontology.org
http://www.cropontology.org/add-ontology
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Reading the project report is essential to understand that “PH”, “GCOL” and “GY” are breeders’ 

terms that stand for, respectively: 

 PH: “the height of the plant, defined as the distance from the ground to the top of the 
canopy, that is measured with a ruler and expressed in cm” 

 GCOL: “the color of the grain visually assessed expressed on a codified categorical scale 
where 2=yellow and 4=orange” 

 GY: “grain yield which is derived by dividing the weight of dehulled grains harvested from 
the plot by the surface of the plot and which is reported in g per m²” 

CO calls “PH”, “GCOL” and “GY” variables. The CO model standardizes the definition of breeders’ 

variables. The purpose of this standardization is two-fold: 

1. The model provides breeders with standard variables that can be readily used to edit 
breeding fieldbooks 

2. The model makes data integration possible by formalizing the different pieces of 
information that compose a variable 

1 variable = {1 trait, 1 method, 1 scale} 

 

The essence of the CO model is to decompose a variable recorded by the breeders into: 

 A trait: “what is observed” 

 A method: “how the observation is made” 

 A scale: “how the observation is expressed“ 

In other words, a variable is the combination of 1 trait, 1 method and 1 scale. To illustrate this, 

the Table 2 shows the breakdown of the PH, GCOL and GY examples. 

Table 2: Breakdown of PH, GCOL and GY into trait, method and scale 

Variable Trait Method Scale 

PH 

The distance from the 

ground to the top of the 

canopy 

Measured with a ruler cm 

GCOL Color of the grain Visually assessed 5-category color scale 

GY Yield of dehulled grain 
Divide harvested grain 

weight by plot surface 
g/m² 

 

Breaking down the variables into trait, method, scale helps data integration. It allows querying 

heterogeneous databases such as datasets of breeding trials, gene markers, agronomy trials, and 

retrieve the data points that share the same trait and/or method and/or scale. By way of example, 

databases with CO annotated data can be queried to retrieve the data points that refer to the height 

of the plant, regardless of the observation method (direct measurement, visual assessment, mean 
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computation of direct measurements, etc…) and regardless of the reporting unit or the scoring 

system. 

Trait 

The trait is a combination of entities and attributes 

CO defines a trait as a character of an individual plant or of a group of plants that can be 

observed and that results from the expression of its genes and their interaction with the 

environment. This trait definition can be summarized by “what is observed”. Examples of traits are 

“plant height’, “pod color”, “grain yield”, “germination rate”, “time to flowering”, “panicle shape”, 

“plant resistance to blight”, etc. 

Traits can be formalized by a meaningful combination of entities and attributes. The entity is 

the observed plant part. The entity can be defined at the level of the cell, the tissue, the organ, 

the whole organism or the sub-product of the crop. The attribute is the feature of an entity. 

Attributes can be states or processes. Examples of states are weight, length, area, color, chemical 

content, while examples of processes are flowering time, photosynthesis rate, senescence rate. 

A direct consequence of the trait decomposition into entity and attribute is that two traits that share 

the same combination of attributes are identical even though they are named differently. Thus, 

decomposing a trait into entity/attribute is a good practice to prevent trait duplication. Table 3 

shows examples of trait breakdown into entity/attribute. 

Table 3: Examples of trait breakdown into entity and attribute 

Trait Entity Attribute 

Plant height Plant Height 

Number of secondary branches Secondary branches Number 

Flowering time Plant Flowering time 

Phenotypic acceptability Plant Phenotypic acceptability 

Leaf chlorophyll content Leaf Chlorophyll content 

LAI Leaf One-sided area per unit ground 

surface area 

Barley leaf rust severity Plant Barley leaf rust severity 

Flour gluten content Flour (milled grain) Gluten content 

Dough elasticity Dough Elasticity 
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Traits are grouped in consensus classes 

The 2014 Crop Ontology workshop led to a set of 9 consensus grouping classes. Table 4 

inventories the grouping classes and provides a definition. 

Table 4: Definition of the trait grouping classes 

Trait class Definition Examples of traits 

Morphological 

All traits related to anatomical (internal) and 

morphological (external) structure of the plant, 

its organs and tissues. 

- Fruit shape 

- Seed color 

- Stem diameter 

- Seed length 

Phenological 

All traits related to growth/developmental stages 

and periods of crop/plants. 

- Flowering time 

- Maturity time 

- Vegetative period 

length 

Physiological 

All traits related to functioning of the crop/plant 

and its response/adaptation to the environment. 

- Leaf senescence rate 

- Canopy temperature 

- Canopy NDVI 

- Leaf stomatal 

conductance 

Agronomical 

All main traits contributing to yield and related 

to the agronomic performance of crop/plants. 
- Seed/tuber yield 

- Biomass 

- Lodging incidence 

Biotic stress 

All traits related to stress caused by living 

stressors. Biotic stress is defined as the negative 

impact on the crop/plants of living organisms 

such as bacteria, viruses, fungi, parasites, 

nematodes, weeds, invertebrate and vertebrate 

pests. 

- Disease severity 

- Disease incidence 

- Pest damage 

- Disease plant response 

Abiotic stress 

All traits related to stress caused by non-living 

stressors. Abiotic stress is defined as the 

negative impact of non-living factors on the 

crop/plants. Most common abiotic stressors are 

drought, waterlogging, high/low temperatures, 

mineral toxicities/deficiencies, hail, and wind. 

- Aluminum tolerance 

- Drought susceptibility 

- Frost damage 

- Heat tolerance 

Biochemical 

All traits related to chemical components of a 

plat entity. 
- Leaf ABA content 

- Seed Proline content 

- Tuber carotenoid 
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content 

Quality All traits related to key characteristics that 

influence end-use quality of crop/plant products 

(seed, fruit, leaf, root/tuber, etc.) and sub-

products (flour, dough, pulp, etc.) 

- Seed protein content 

- Fruit sugar content 

- Dough color 

- Pasta Consumer 

acceptability 

Fertility DEF  

 

Method 

Definition 

The method describes how the trait is observed which covers three notions: the sampling, the 

protocol and the statistics. 

Sampling 

The sampling specifies whether the observation the plant entities that must be observed either 

one individual plant entity or on a collection of plant entities.  

Observation procedures 

The method must also detail the procedure to follow in order to observe the sampled 

entity/entities. Examples of protocols are: 

 Measurement of the plant height using a  ruler 

 Leaf area derived from image analysis. Lay the leaf flat and take a picture with the lens set 
parallel to the leaf. Single out the pixels of the leaf by filtering the image for contrast using 
<software>. Count the number of leaf pixels and multiply the count by the area represented 
by each pixel.  

 Visual estimation of the peduncle length 

 Grain weighing with a weighing scale 

 Visual assessment of the leaf color based on a standard color chart. 

It is important to clarify here that the observation procedure is different than the experimental 

protocol. The experimental protocol combines the trial design and the experimental conditions. The 

observation procedure focuses on strictly defining how the observation is made, not how the trial is 

led.  

Statistics 

If the variable is a single individual entity observation, no specific statistics must be applied to the 

observation. Implicitly, the statistics is the identity function. 

However, if the sample is a set of more than one entity, the method specifies the statistics applied 

to the observation. Examples of statistics are:  

 arithmetic/geometric/harmonic mean 

 median 

https://en.wikipedia.org/wiki/Identity_function
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 mode 

 standard deviation 

 minimum/maximum  

The statistics must be specified even when the observation is an estimate. For example, for a 

visual assessment of the leaf color, is it the predominant color, the most intense, the most frequent. 

The method classes 

Table 5: Method class definitions 

Method class Type Definition Examples of methods 

Measurement 

D
ir

ec
t 

o
b

se
rv

at
io

n
 

The trait observation is supported by 

a measuring device, a sensor. 
- Measurement with a 

ruler 

- Weighing on a scale 

Counting 
The trait is observed by counting 

entities 

- Leaf counting 

Estimation 

The trait is directly assessed without 

the help of a measuring device. 

Estimations considerably rely on the 

subjectivity of the observer. 

- Grain colour 

estimation 

- Damage on leaves 

visual estimation 

- Stem height visual 

estimation 

Computation 

In
d

ir
ec

t 

o
b

se
rv

at
io

n
 A computation is a method that 

indirectly observes a trait by 

computing more than one direct 

observation.  

- 100 grain calculation 

(100 * measured grain 

weight / grain count) 

- Averaged plant height  

Scale 

Definition 

The scale describes how the trait observation is expressed. 

The scale classes 

Scales are grouped in scale classes. Their descriptions are summarized in Table 6. 

Table 6: Scale classes 

Method name Description 

Code This scale class is exceptionally used to express complex traits. Code is a nominal 

scale that combines the expressions of the different traits composing the complex 

trait. For exemple a severity trait might be expressed by a 2 digit and 2 character 

code. The first 2 digits are the percentage of the plant covered by a fungus and the 2 

characters refer to the delay in development, e.g. “75VD” means “75% of the plant is 
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infected and the plant is very delayed”. 

Duration The date class is for time elapsed between two events expressed in a time format, e.g. 

“days”, “hours”, “months” 

Nominal Categorical scale that can take one of a limited and fixed number of categories. There 

is no intrinsic ordering to the categories. 

Numerical Numerical scales express the trait with real numbers. The numerical scale defines the 

unit e.g. centimeter, ton per hectar, branches. 

Ordinal Ordinal scales are scales composed of ordered categories. 

Text A free text is used to express the trait. 

Date The date class is for events expressed in a time format, e.g. “yyyymmdd hh:mm:ss – 

UTC” or “dd/mm/yy” 

 

 

The limits and workaround of the CO model 
The prerequisite of the CO model is that ontologies can be developed and maintained by the 

breeding community. Consequently, the data model has been kept as simple as possible.  

However the CO model does not fulfil all the community needs for phenotype data annotation and 

integration. This section covers some of the gaps and shows some workarounds. 

Time series and subsampling management 

CO has not implemented a solution to the handle repeated observations of the same variable in 

time and in space. While an harmonized solution is not developed, these aspects are handled by  

Time series observations 

To monitor the growth of the plant or an outbreak of a disease for example, breeders repeat 

several observations of the same trait, with the same method and express the observation in the 

same scale. In these cases, the same CO variable is observed at different times. Breeders have to 

make the difference between these observations in their fieldbooks and databases. 

Though this issue has been clearly identified, the CO model does not offer a solution to leverage 

this issue. The main obstacle is that the solution would have to be flexible enough to allow any type 

of time stamping: date (e.g. yyyymmdd), phenological stage (e.g. at flowering), duration from a 

phenological stage (e.g. 1 month after sowing). 

For now, repeated observations of the same CO variables have to be managed at the level of the 

project databases. 

ATTENTION It does not mean that growth stage is not part of the trait – only if the growth stage 

implies observing something different (trait), observing differently (method) 
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Observations on subsampled entities 

In the context of high throughput phenotyping or advanced physiology trials particularly, scientists 

observe the same variable on several equivalent plant entities. A dummy example is the 

assessment of the colour of the leaf on each single leaf of each plant. In this example, CO 

considers that there is only one entity that is observed, the leaf. The CO model cannot generate a 

variable for each leaf that can potentially be observed. Yet, the project fieldbooks and databases 

have to differentiate all these measurements. 

Temporary solution offered by the BMS 

The IBP is testing an additional template to manage repeated observations of the same CO 

variable. The principle is that for each of CO variable with time series measurement, a time stamp 

is defined and given a code. The system then processes the template and generates local BMS 

variables by creating a local unique identifier and appending the time stamp code to the CO 

variable name: <CO variable name>_<time stamp code>. 

A similar process is applied for CO variables that are repeatedly observed on equivalent plant 

entities resulting in a local BMS variable named as follow: <CO variable name>_<time stamp 

code>_<subsampled entity code> 

For further information, please contact Julian Pietragalla, IBP technical support, at 

j.pietragalla@cgiar.org 

The case of stress variables 

A broader model for stress traits 

Stress traits borrow vocabulary from the plant pathology and stress physiology domains such as 

resistance, incidence, symptom intensity, damage, response etc. Stress traits are then multiform 

but in essence, they all describe the reaction of the plant to a stress which is based on symptom 

observations, i.e. phenotypes. Therefore, the “entity-attribute” model for traits does not work for 

stress traits because it does not allow capturing (i) the stress and (ii) the symptoms. 

Definition of the stress 

Definition of the symptoms 

Methods can exceptionally refine the trait entity 

Observation protocols, in some cases, include and describe processing operations such as 

grinding, milling, polishing, drying. These operations give detailed information regarding the entity 

that is observed e.g. fresh or dry plant, hulled or dehulled grain. Based on the definition of the CO 

"trait" concept, this information about the entity is to be defined in the trait description. 

Yet, two variables that differ by the entity that is observed can exceptionally be differentiated at the 

level of the method. Let's take the two variables "plant biomass in gram" and "dry plant biomass in 

g" as an example. The two decompositions into trait, method and scale that can be envisaged are 

shown in the table below.  

 Trait-Method-scale Variable 1:  Variable 2: 

mailto:j.pietragalla@cgiar.org
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 decomposition "plant biomass in gram" "dry plant biomass in gram" 

O
p

ti
o

n
 A

: 

2
 t

ra
it

s,
 1

 m
et

h
o
d

 

Trait Fresh plant biomass Dry plant biomass 

(2 different trait entities) (Fresh plant) (Dry plant) 

Method Weight measurement Weight measurement 

Scale Gram Gram 

O
p

ti
o

n
 B

: 

1
 t

ra
it

, 
2

 m
et

h
o

d
s 

Trait Plant biomass Plant biomass 

(1 trait entity) (Plant) (Plant) 

Method Fresh weight measurement Dry weight measurement 

Scale Gram Gram 

 

Option A is how the CO model recommends proceeding. Option B is sometimes preferred by a 

crop data manager who wishes to group those two variables. The CO can accept such exceptions 

on account of this reason. However, the data managers must be informed that the Planteome 

project [LINK/REF] aims at mapping the crop specific ontology terms to the high level terms of the 

Trait Ontology [LINK]. This initiative will offer a hierarchy that will group the related terms of each 

crop specific ontology. [For more information, contact m.a.laporte@cgiar.org] 

The granularity of the terms 
The granularity of the terms defines how specific the term is. The more specific the term is, the 

better it describes the actual measurement but the more it limits data integration.  

Though CO intends to create ontologies applied to the plant breeding domain, there is no rule as to 

how specific the terms must be. There is a trade-off to be found based on this question: “what is 

the impact of adding/removing a piece of information in the definition of the term on the 

interpretation of the data?” 

The Trait Dictionary 
 

The CO model is implemented by uploading a Trait Dictionary (TD) on the Crop Ontology platform 

(http://www.cropontology.org/add-ontology). The TD is a flat but structured excel template.  

The TD structure 
In essence, the TD template is a two-dimension table. The columns represent the properties of the 

variable, trait, method and scale concepts. The rows represent the instances of variables and their 

corresponding trait, method and scale (see Figure 1)Figure 1. 

http://www.cropontology.org/add-ontology
http://cropontology.org/TD_template.xls
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Figure 1: Structure of the TD template 

Within a TD, each variable appears only once. However, a given trait, method or scale can be part 

of more than one variable. Terms composing more than one variable have to be identically 

replicated in the TD (see example in Figure 2).  

 

Figure 2: Example of the trait “caryopsis length”. It is duplicated in the TD because it is part of the 
“CaryoLng_Av_mm” and “CaryoLng_MeasSES_1to7” variables 

The CO identifiers 
CO associates a unique identifier (ID) to each ontology term. IDs are constructed by concatenating 

a crop code identifier and a 7-digit numerical identifier (see Figure 3). The list of the already 

attributed crop codes can be found in Table 7 of the Appendix.  

 

Figure 3: Structure of a CO identifier 

Variable Trait Metho
d 

Scale 



The properties of the CO concepts 

The variable properties 

Column name Required/optional Format Specifications 

Variable ID Required <Crop 

code>:<7-digit 

identifier> 

Give a unique identifier for the term using the specification <crop code>:<7 digit> or 

leave blank. If left blank, the upload system will automatically generate a term ID.  

Variable name Required formated text: 

<trait 

abbreviation>_

<method 

abbreviation>_

<scale 

abbreviation> 

Name the variable. The variable name has to be unique (inside a Trait Dictionary). It is 

then complementary to the variable ID by being informative to a human reader.  CO and 

IBP recommend a standard way to name variables. Names must have no space and no 

special characters except underscores and, by convention, be the concatenation of the trait 

abbreviation, the method abbreviation and the scale abbreviation. The 3 abbreviations 

must be separated by the underscore sign: <TraitAbbreviation>_< MethodAbreviation 

>_< ScaleAbreviation >. This standardization can be understood as "Trait" in "Scale" by 

"Method" 

Variable 

synonyms 

Optional Free coma-

sperated text 

Report the alternative names to this variable. These synonyms do no have to follow the 

specification of the CO variable name 

Context of use Optional Free text If applicable, indicate the type of trials/research projects/models that this variable is 

generally observed. If there is more than one context of use, separate the entries by a 

coma "," 

Growth stage Optional Free text I applicable, indicate the growth stage at which the observation is generally made. This 

applies to variables that are dependend on a phenological stage. For instance, indicate 

"Seedling stage" for an "emergence rate" variable. NB "Growth stage" does not intend to 

manage repeated observations of the same variable. 

Variable status Required recommended', 

'standard 

<institution/co

mmunity>', 

'obsolete', 

Indicate the status of the variable. If the variable is presently commonly observed by a 

communauty or an institution, indicate "standard <institution/community>". In addition, 

if the community requests the variable to be integrated in the BMS, indicate 

"recommended". If the variable is no longer observed by a community, indicate "legacy". 

If the description or the formalization of the variable is incorrect, indicate "Obsolete". 
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'legacy' 

Variable Xref Optional Free coma-

separated text 

Indicate the cross reference of the variable term to an external ontology term or a 

database term of a major system. 

Institution Required Free text Indicate the name of institution submitting the variable 

Scientist Required Free text Inidicate the name of scientist submitting the variable. 

Date Required dd/mm/yyyy Report the variable submission date. 

Language Required 2 letter ISO 

code 

Report the variable submission language using the correponding 2-letter ISO 639-1 code. 

Crop Required Free text Report the name of the crop/species that the variable applies to. 

 

The trait properties 

Colum name Required/optional Format Specifications 

Trait ID Required <Crop code>:<7-

digit identifier> 

Give a unique identifier for the term using the specification <crop code>:<7 digit> or 

leave blank. If left blank, the upload system will automatically generate a term ID.  

Trait name Required Text Name the trait (ie feature) that is observed.  

Trait class Required 'morphological', 

'phenological', 

'agronomical', 

'physiological', 

'abiotic stress', 

'biotic stress', 

'biochemical', 

'quality traits' or 

'fertility' 

Catgorize the trait in one of the consensus trait classes: either 'morphological trait', 

'phenological trait', 'agronomical trait', 'physiological trait', 'abiotic stress trait', 'biotic 

stress trait', 'biochemical trait', 'quality traits trait' or 'fertility trait' 
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Trait 

description 

Required Text Define the trait, explain what the trait entity and attribute are.  

Trait 

synonyms 

Optional Coma-seprated 

text 

Indicate the alternative trait names. If several synonyms, separate them with commas. 

Main trait 

abbreviation 

Required Spaceless text Main abbreviation of the trait name. It has to be unique within a crop TD. By convention, 

this abbreviation must not start with a digit, must have no space. 

Alternative 

trait 

abbreviations 

Optional Text Other frequent abbreviations of the trait, if any. These abreviations do not have to follow 

a convention. If several aternative abbreviations, separate with commas. 

Entity Required Text Indicate the plant part that the trait refers to. E.g., for "grain colour", entity = "grain" 

Attribute Required Text Indicate the characteristics of the plant entity. E.g., for "grain colour", attribute= "colour" 

Trait status Required recommended', 

'standard 

<institution/com

munity>', 

'obsolete' or 

'legacy' 

Indicate the status of the trait. If the trait is presently commonly observed by a 

communauty or an institution, indicate "standard <institution/community>". In addition, 

if the community requests the trait to be integrated in the BMS, indicate "recommended". 

If the trait is no longer observed by a community, indicate "legacy". If the description or 

the formalization of the trait is incorrect, indicate "Obsolete". 

Trait Xref Optional Coma-separated 

text 

Indicate the cross reference of the trait to an external ontology term (eg TO) or a database 

term of a major system. 

 

The method properties 

Colum name Required/optional Format Specifications 

Method ID Required <Crop code>:<7-

digit identifier> 

 Give a unique identifier for the term using the specification <crop code>:<7 digit> or 

leave blank. If left blank, the upload system will automatically generate a term ID.   
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Method 

name 

Required Text  Name the method used to observe the trait. A common practice is to construct the 

method name using the method class eg "Grain number per spikelet counting"  

Method class Required Measurement', 

'Counting', 

'Estimation' or 

'Computation' 

 Class of the method. Entries can be "Measurement", "Counting", "Estimation", 

"Computation"  

Method 

description 

Required Text  Describe the method  

Formula Optional Text Only if the method class is 'computation', the mathematical formula used to derive the 

trait may be indicated. Indicate only the quantities involved in the formula ie, not the 

prescribed units that the quantity is expressed in. For information, at present, no 

formalization system has been agreed on.  

Method 

reference 

Optional Text  Reference the literature that describes the method  

 

The scale properties 

Colum name Required/optional Format Specifications 

Scale ID Required 
<Crop code>:<7-

digit identifier> 

Give a unique identifier for the term using the specification <crop code>:<7 digit> or 

leave blank. If left blank, the upload system will automatically generate a term ID.  

Scale name Required Text 

Name the scale. If the scale is of class 'Numerical' 'Time', Duration', or 'Count', indicate 

the unit. If the scale is 'Nominal' or 'Ordinal', it is recommended to indicate the number of 

categories eg, '1 to 5 leaf damage score' 

Scale class Required 

Numerical', 

'Nominal', 

'Ordinal', 'Text',  

'Code', 'Time' or 

Classify the scale in Class of the scale, entries can be 'Numerical', 'Nominal', 'Ordinal', 

'Text',  'Code', 'Time', 'Duration' 
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'Duration' 

Decimal 

places 
Optional Real number 

For 'Numerical' scales, specifiy the number of reporting decimal numbers to inform about 

the expected accuracy of the measurement. 

Lower limit Optional Real number Indicate the minimum possible value for data capture control. 

Upper limit Optional Real number Indicate the maximum possible value for data capture control. 

Scale Xref Optional 
Coma-separated 

text 

Indicate the cross reference of the scale to an external ontology (eg UO) or to a database 

term of a major database 

Category i 

Required for 

'Nominal' and 

'Orinal' scales 

i = category 

description' or 'i 

= category 

abbreviation = 

category 

description' 

Enter the category of 'nominal' or 'ordinal scale'. 

 



TD upload and update 

The TD upload interface 

The ontology is generated by uploading an excel TD through the cropontology.org interface: 

http://www.cropontology.org/add-ontology#!/add/upload_excel. Figure 4 illustrates the upload 

procedure. 

 

Figure 4: TD upload procedure on http://www.cropontology.org/add-ontology#!/add/upload_excel 

The TD upload script  

Overview 

The upload script reads the TD row by row. It decomposes each row into a variable, a trait, a 

method and a scale. The script writes each term in the cropontology.org database
1
 and creates the 

links between the terms: a variable is variable_of a trait, a method and a scale. The terms are then 

browsable on the ontology display (see Figure 5) and can be served by the API. 

                                                      
1
 For information, the writing speed in about 300 terms per minute. 

http://www.cropontology.org/add-ontology#!/add/upload_excel
http://www.cropontology.org/add-ontology%23!/add/upload_excel
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Figure 5: Ontology terms display on http://www.cropontology.org/ontology/<crop code>/<crop name> 

Automated ID assignment 

Each time the upload script finds a TD term without a set ID, it automatically assigns an available 

term ID. This ID management technique works for TD terms that are defined only once. 

For replicated terms in the TD (see example in Figure 2), it is mandatory to manually set the ID.  

TD update 

To existing ontology No modification online  

Download the ontology or get the latest version of the TD 

Modification of the TD structure 

It is highly recommended not to change the template to ensure the creation of standard CO 
ontologies. 
Though uploading a Trait Dictionary with a modified template on http://www.cropontology.org/add-
ontology#!/add/upload_excel works to a certain extent, downloading the Trait Dictionary from 
cropontology.org can only be done in a template v5.  
In other words, the download feature of cropontology.org discards any added column to the template. 
NB Changing a column name is equivalent to deleting the column and adding an extra-column. 

 Despite the aforementioned disclaimer, if modifying the template for a specific crop/community is 
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necessary, it is important to take into account that the cropontology.org upload feature will only 
handle: 

 columns added to the variable concept by inserting columns in between the "Variable ID" and 
"Trait ID" columns 

 columns added to the trait concept by inserting columns in between the "Trait ID" and "Trait Xref" 
columns 

 columns added to the method concept by inserting columns in between the "Method ID" and 
"Method reference" columns 

 columns added to the scale concept by inserting columns in between the "Scale ID" and 
"Category 1" columns 
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Appendix A 
Table 7: List of CO crop codes 

Table 

text 

Crop common 

name 

Taxon Taxon name 

CO_ 312 Rice Mutant   

CO_ 320 Rice Species - Oryza sativa 

- Oryza glaberrima 

CO_ 321 Wheat Genus Triticum 

CO_ 322 Maize Species Zea mays 

CO_ 323 Barley Species Hordeum vulgare 

CO_ 324 Sorghum Genus Sorghum 

CO_ 325 Musa Genus Musa 

CO_ 326 Coconut Species Cocos nucifera 

CO_ 327 Pearl Millet Species Pennisetum glaucum 

CO_ 328 Finger Millet Species Eleusine coracana 

CO_ 330 Potato Species Solanum tuberosum 

CO_ 331 Sweet Potato Species Ipomea batatas 

CO_ 332 Andean Roots   

CO_ 333 Yam Species - Dioscorea rotundata 

- Dioscorea 

cayenensis 

CO_ 334 Cassava Species Manihot esculenta 

CO_ 335 Common bean Species Phaseoulus vulgaris 

CO_ 336 Soybean Species Glycine max 

CO_ 337 Ground Nut Species Arachis hypogaea 
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CO_ 338 Chickpea Species Cicer arietinum 

CO_ 339 Lentil Species Lens culinaris 

CO_ 340 Cowpea Species Vigna unguiculata 

CO_ 341 Pigeon Pea Species Cajanus cajan 

CO_ 342 Forages ?  

CO_345 Brachiaria Genus Brachiaria 

 


