


What is the BETSI project?

• A French project, lead by Mickaël Hedde, and co-administrated by Benjamin Pey, Sophie 

Joimel and Johanne Nahmani

• A consortium of 50 researchers on soil ecology

• It means "Biological and Ecological Traits for Soil Invertebrates"

• Database creation start in February 2011 and operational since May 2014

• The project was funded by the CESAB/FRB 

• BETSI database requests and contributions are available after quick registration. Please 

contact BETSI administrators to obtain it.

BETSI PROJECT

What were the main objectives?

• Summarize and organize data on soil invertebrate traits

• Promote the use of trait-based approaches in soil invertebrate ecology

• Give a reference structure to archive soil inverterbrate trait data
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What the hell are « functional traits » ? 

Trait 
concept

Body 

length

Respiration 

type

Reproduction 

date

Diet

TRAIT
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Environmental gradient 

pH optimum 

Soil humidity 

range

Microhabitat

ECOLOGICAL PREFERENCE

EXTENDED PHENOTYPE

Faeces carbon 

content

Faeces structural 

stability

Pey et al. (2014) BAAE
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Trait data = an huge, heterogenous set

Heterogenity
of the data nature & sources

(numeric, discrete, textual)

Semantic heterogenity
of trait names

(ex: body length / body size…)

These heterogenities lead to 
METHODOLOGICAL & SCIENTIFIC misunderstandings



DATABASE / BETSI

Heterogenity
of the data nature & sources

(numeric, discrete, textual)

Fuzzy coding: 

Semantic heterogenity
of trait names

(ex: body length / body size…)

Trait data = an huge heterogenous set



DATABASE / BETSI THESAURUS / TSITA 

Heterogenity
of the data nature & sources

(numeric, discrete, textual)

Semantic heterogenity
of trait names

(ex: body length / body size…)

Fuzzy coding: Classification

Definition

Equivalence

Trait data = an huge heterogenous set



Interoperability of BETSI database and T-SITA



An example of interoperability benefit
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« body size » « body length »
T-SITA

Thesaurus for soil invertebrate
trait-based approaches

« Body size » term = « Body length » term

BETSI database

Input of data under the same

concept

Requesting data

Mix of data with no scientific misunderstandings

Data 
management

Data 
interpretation
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Construction of a trait thesaurus 

Validated thesaurus version n

EDITION 

Add / suppress trait names 
and their upper concepts 

Modification of their 
properties (units, 

definitions)

Modification of the global 
structure

Add comments

1 year

VALIDATION 

Vote of participants 

6 months

By means of a collaborative tool to construct ecological thesaurus
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100 trait names + 
upper concepts 

http://t-sita.cesab.org/BETSI_vizHierarchy.jsp

MAJOR OUTCOMES : TSITA
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MAJOR OUTCOMES : THE BETSI DATABASE

Operational

Win-Win philosophy

Free use

Data exchange policy : protection 
of providers and users



MAJOR OUTCOMES : THE BETSI DATABASE

> 1300 sp

50 consortium
members > 45 traits

> 13 000 attributes> 25 Publications
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PERSPECTIVES

Database enrichment and valorization

National and international projects: 

Hanbook of Morreti et al. in TSITA

Include trait matching?

Include Nematods, Enchytreids, protists …



Thank you



The BETSI database
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The BETSI project
• Understand and predict the biological and ecological responses of soil invertebrates to 

different environmental filters acting at several scales 

Decaëns et al. (2008)

Biogeography filters

Lanscape filters

Habitat filters

Internal community filters

Total pool 

Present 

community 
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The BETSI database

Tr
ai

ts

Species list

Experiment

Data sources

Site Trait

TaxonomyVariables

Species listFUZZY CODING
INSIDE !!
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Etat de remplissage de la base

Outils opérationnels

TRAITS 
Tableau Q

1250 informations 

SAMPLES
Tableaux R & L

2000 informations faune
1750 pour l’environnement



Valorisation

Articles : 

– A thesaurus for soil invertebrate trait-based approaches (T-
SITA), en préparation

– A database for soil invertebrate functional traits en 
préparation

– Pey et al., A review of current use of and future needs for 
soil fauna response traits, BAAE en révision

– Pelosi et al., Reducing tillage in cultivated fields: a way to 
improve soil, ASE, accepté

Communications : 7 communications colloques



Perspectives


