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MUDIS4LS-IS5
Mutualised Digital Space for FAIR Data in Life and Health Science

Goal: Provide an operational framework to facilitate the collection, storage, querying, 
analysis and accessibility of holobionts data and metadata
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DEEP IMPACT project
Usecase - Plant holobionts 

Goal: understand the impact of microbial diversity on the soil, as well as physico-chemical 
and environmental conditions on health and yield of wheat and rapeseed crops

Types of data collected or generated:
● Climatic data
● Agro-environmental descriptors on fields, plots and plants (bioagressors inventories, 

plant phenotypic traits, agricultural practices, …)
● Metagenomics data - ASV abundance and taxonomic assignation to study microbial 

diversity in leaves, roots, rhizosphere and bulk soil

A model was being developed to describe these data
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DeepImpact project

Example of questions this model wanted to answer:

1. Which taxa are found in root microbiota of fields located in western France under 
conventional agriculture in the 2nd sampling of the 2nd year ?

2. Which taxa are found in the bulk soil of plots located in eastern France where the weed 
CHEAL at the phenological stage D is present
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Holograph
A schema to describe holobionts in agroecology

Plant holobionts modelization as a RDF graph - finalization and generalization of the DEEP 
IMPACT model

Why RDF ?
● Use of ontologies. Ex: SOSA, I-ADOPT, ENVO, AGRO, …
● More flexible model
● Reuse existing resources and interrogate them with federated requests. Ex: NCBITAXON

Using the DEEP IMPACT project as a usecase to test the model
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Complete model
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Complete model

Features of interest
Description of measured objects (field, 

plot, plant, …)
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Features of interest
Field
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Features of interest
Region 
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Features of interest
Plot
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Features of interest
Plant and pool of plants
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Features of interest
Plant compartment - roots, leaves, rhizosphere, …
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Complete model Observations
Measures of phenotypic, 

environmental, agronomical 
and climatic variables
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SOSA/SSN ontology (Semantic Sensor Network Ontology) 
Observation - Measurement of a property of an object
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SOSA/SSN ontology (Semantic Sensor Network Ontology) 
FeatureOfInterest - Object on which a measurement is done

Types of features of interest:
● Field
● Plot
● Plant
● Plant compartment
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SOSA/SSN ontology (Semantic Sensor Network Ontology) 
Sample - Subset or extract from a feature of interest on which a measurement is done
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SOSA/SSN ontology (Semantic Sensor Network Ontology) 
ObservableProperty - Measured variable

Simple …
- Soil data: magnesium, calcium, …
- Biomass data: crop density
- …

… or complex variables
Density class of weed species 3GRAC 
at phenological stage A
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SOSA/SSN ontology (Semantic Sensor Network Ontology) 
Result - Measurement value and unit

Data without unit : Observation linked 
to a simple value

Data with unit : Observation linked to a 
Result which has a value and a unitalue
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SOSA/SSN ontology (Semantic Sensor Network Ontology) 
Result - Measurement value and unit

Data without unit : Observation linked 
to a simple value

Data with unit : Observation linked to a 
Result which has a value and a unitalue
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SOSA/SSN ontology (Semantic Sensor Network Ontology) 
Temporality/date

Temporality
Time interval corresponding, for 
example, to a campaign or a project
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SOSA/SSN ontology (Semantic Sensor Network Ontology) 
Sensor
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SOSA/SSN ontology (Semantic Sensor Network Ontology) 
Example 1 - Agriculture type on the field AF001-Bn-Y1
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SOSA/SSN ontology (Semantic Sensor Network Ontology) 
Example 2 - Density class of weed species 3GRAC at the phenological stage A on the plot 
AF80-Ta-Y1-PA 
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Complete model

Variables
Decomposition of complex 
variables into elementary 

entities
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Variables description - I-ADOPT
Complete variable



p. 26Holograph - A schema to describe holobionts in agroecology

PEPI IBIS days / 15 octobre 2025 / Marie Lahaye

Variables description - I-ADOPT
Measured/observed property
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Variables description - I-ADOPT
Entity measured
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Variables description - I-ADOPT
Constraint
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Variables description - I-ADOPT
Variable set
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Variables description
Example - Density class of weed species 3GRAC at phenological stage A
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Complete model

Metagenomics data
From sequenced sample to 

ASV abundance and 
taxonomic assignation
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ASV modelization
Sample
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ASV modelization
Plant compartment from which the sample was made
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ASV modelization
Experiment and project
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ASV modelization
Sequencing run
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ASV modelization
Analysis
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ASV modelization
ASV abundance and taxonomic assignation
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ASV modelization
Lowest taxon (or lowest taxon found in NCBITAXON)
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ASV modelization
Example - Abundance and taxonomic assignation of an ASV in root microbiota
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ASV modelization
Example - Abundance and taxonomic assignation of an ASV in root microbiota
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ASV modelization
Example - Abundance and taxonomic assignation of an ASV in root microbiota
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ASV modelization
Example - Abundance and taxonomic assignation of an ASV in root microbiota
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ASV modelization
Example - Abundance and taxonomic assignation of an ASV in root microbiota
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Data integration
Convert and load data

CSV
CSV

ttl

Features of interest, samples, 
variables, runs, observations, …

csv/biom to turtle

CSV
CSV

CSV

Turtle files

Load data

Load dataCSV
CSV

BIOM

ASV abundance and taxonomic 
assignation
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First SPARQL query
Taxa found in root microbiota of fields in western France under conventional agriculture in 
the 2nd sampling of the 2nd year
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First SPARQL query
Taxa found in root microbiota of fields in western France under conventional agriculture in 
the 2nd sampling of the 2nd year
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First SPARQL query
Taxa found in root microbiota of fields in western France under conventional agriculture in 
the 2nd sampling of the 2nd year

Get list of taxa
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First SPARQL query
Taxa found in root microbiota of fields in western France under conventional agriculture in 
the 2nd sampling of the 2nd year

Filter on roots 
compartment
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First SPARQL query
Taxa found in root microbiota of fields in western France under conventional agriculture in 
the 2nd sampling of the 2nd year

Filter fields located 
in the region 

“WEST”
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First SPARQL query
Taxa found in root microbiota of fields in western France under conventional agriculture in 
the 2nd sampling of the 2nd year

Filter fields on 
“CONVENTIONAL”

value
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First SPARQL query
Taxa found in root microbiota of fields in western France under conventional agriculture in 
the 2nd sampling of the 2nd year

Filter on plots 
temporality 

Y2S2
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First SPARQL query
Taxa found in root microbiota of fields in western France under conventional agriculture in 
the 2nd sampling of the 2nd year

Result
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Second SPARQL query
Taxa found in the bulk soil of plots located in the regions East where the weeds CHEAL at the 
phenological stage D is present
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Second SPARQL query
Taxa found in the bulk soil of plots located in Eastern France where the weed CHEAL at the 
phenological stage D was present
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Second SPARQL query
Taxa found in the bulk soil of plots located in Eastern France where the weed CHEAL at the 
phenological stage D was present

Filter plots with 
observations of the weed 
CHEAL at the phenological 

stage D
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Second SPARQL query
Taxa found in the bulk soil of plots located in Eastern France where the weed CHEAL at the 
phenological stage D was present

Result
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Perspectives

Queries

● Queries library
● Modules to generate complex SPARQL queries

Web interfaces

●
● Web interfaces to browse data and create graphical views

Model

● Livestock holobionts modelization
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