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INTRODUCTION




Context

“Any morphological, physiological or
phenological feature measurable at the
individual level, from the cell to the whole-
organism level, without reference to the
environment or any other level of organization”
(Violle et al. 2007)

Functional trait-based approaches are widely
used to address biodiversity issues




Context

Functional traits Functions
Seed mass Fe.:cundity
Reproductive height Dlspen"sal
Phenology Recruitment
Vegetative height A Light Interception

F Competitive ability

Traits of living leaves
NIRS spectrum

Resource acquisition/growth
Litter decomposition

Root density

L Absorption (nutrients, water, ...)
i e

Root dlam,e.ter’ length L iy Carbon fluxes (exsudation...)
Root specific area _y,.ﬁ; - Underground competition

Garnier & Navas 2011




Organized in an unifying way the available
data and data sources

Climate @ Functional traits

< Leaf area
<—— Carbon concentration

~ Fruit mass
<—— Dispersion mode

Scientific experiments
conducted in a

Soil type collective and [ J
distributed way

Adapted from Kattge et al. 2010




Motivations

Scientific experiments conducted in a collective
and distributed way

Need : organized in an unifying way the
available data and data sources




TOP thesaurus

SKOS Thesaurus : stable reference resource
Around 1000 traits of plants (950 are well defined)

:Specific_leaf area a skos:Concept;
:prefUnit "m2kg-1[DM]";
rdfs:label "Specific_leaf area"""xsd:string;
rdfs:subClassOf :Morphology;
vs:term_status "testing";
skos:broaderTransitive :Morphology;
skos:definition "The one sided area of a fresh leaf devided by its
oven-dry mass";
skos:inScheme :Thesaurustrait;
skos:related :Leaf blade_thickness,

:Leaf_mass_per_area;

skosxl:prefLabel "Specific_leaf area".




Scientists love hierarchies !

-Leaf

-Leaf area

-Leaf mass
-Seed

-Seed mass

-Seed color
-Bark

-Bark thickness

-Bark carbon content
-Root

-Root Length

-Root diameter




Scientists love hierarchies !

-Mass Size

-Seed mass
-Leaf mass

-Area

-Leaf area
-Length

-Bark thickness

-Root iength Content
-Root diameter

-Content

-Color

-Seed color




Scientists love hierarchies !

-Reproduction, Dispersion
-Seed mass
-Plant height
-Absorption, Carbon Fluxes
-Root length
-Root diameter
-Resources acquisition
-Leaf mass
-Leaf area
-Root length
-Root diameter




Scientists love hierarchies !

= Trait

. [ Chemical_composition
! & Optical_property
But

each__scientist

h' -, Time_
’er%“n.‘nental preferenl_yses HIS/HER pl‘eferred

- Ellenberg_figures
- Tolerance




Unifying system of plant trait
modelling
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FACETED SEARCH




Definition

“a technique for accessing a collection of
information, allowing users to explore by
filtering available information. A faceted
classification system allows the assignment of
multiple classification to an object, enabling
the classification to be ordered in multiple
ways, rather than in a single, pre-determined,
taxonomic order”

source : http://www.mumia-network.eu/index.php/working-
groups/wg4




Faceted search main principle

:0OrganFacet a skos:Collection; :SizeFacet a skos:Collection;

skos:member :Leaf; skos:member :Area;
skos:member :Root; skos:member :Length;

skos:member :Density;
skos:member :Seed; skos:member :Mass;
skos:member :Flower . skos:member :Volume.

:Leaf a skos:Collection; :Area a skos:Collection;

skos:member :LeafArea; skos:member :LeafArea;
skos:member :Specific Leaf skos:member :Specific
Area; Leaf Area;

skos:member :LeaflLifespan . skos:member :XylemArea .




Faceted search main principle

:0OrganFacet a skos:Collection; :SizeFacet a skos:Collection;

skos:member :Leaf; skos:member :Area;
skos:member :Root; skos:member :Length;
skos:member :Density;
skos:member :Seed; skos:member :Mass;
skos:member :Flower . skos:member :Volume.

Xylem eal Fruit color
Area Lifespan
Specif [ )
Leaf Area Seed Mass pecitic
Root Area




Users’ feedbacks

Facets have been proposed by experts during
the collaborative building of the thesaurus
(using the Thesauform tool)

Results:

* 6 facets have been implemented “manually”




Existing ontologies

Use ontological terms as facet elements

* Ex: PO can be used to build the plant part facet
Cell -> Tissue -> Organ

Collections can be ordered in SKOS

Facets as the result of queries

* Give me the traits that have been measured on Leaf or on a part
of Leaf

* The facet Leaf will be built from the part_of relationship
expressed by PO




RESULTS




Faceted search benetfits

e Facilitate
the thesaurus

appropriation by the

Resprout (+)

Silicon (1)

Facets (filters)

nrt by: Name Measurement Type Organ Chemical Compound Biological and ecological properties

Deselect all filters

Leaf cobalt content
area

Trait , Leaf , By area ,
Cobalt

Leaf mass per area

Trait , Leaf , By area

Leaf area

Trait , Leaf , Area , By
area

Specific leaf area

Trait , Leaf , By area

Leaf iron content
area

Leaf molybdenum
content area

Trait, Leaf , By area ,
Iron

Leaf nickel content
area

Trait, Leaf , By area ,
Nickel

Trait , Leaf , By area ,
Molybdenum

Leaf aluminium
content area

Trait , Leaf , By area ,
Aluminium

Leaf nitrogen Leaf phosphorus Leaf boron content Leaf area per Leaf mesophyll

Leaf carbon
content area

Results

Trait , Leaf , By area ,
Carbon

Leaf lamina cell
area

Trait, Leaf , Area , By
area

Organ Chemical Size Flux Biological and Expression Basis
Compound ecological
i end-users :
Bark (+) Aluminium (1) Area (3) Absorption rate (0) Environmental
Branch (+) Calcium (1) Density (0) Decomposition rate  preference (0) By length (+)
Bud (+) Carbon (1) Length (0) of litter (0) Trait (22) By mass (+)
Conduit {+) Chlorine (1) Mass (0) Growth (0) By volume (+) . .
Cotyledon (+) Cobelt (1) Volume (0) Growth rate (0) [ J R e O rga n | Z e | n
Dispersule (+) Copper (1) Phencphase (0)
Flower (+) Iren (1) Photosynthesis (0) . ..
Fruit (+ Magnesiurm (1) Respiration rate (0) a n I n t u It I Ve Wa y
Manganese (0) Water flux (0)
Leallat (=) M
ety i~ activated filters the thesaurus
Mesophyll (+) Nickel (1)
Parenchyma (+) Nitrogen (1)
Phloem (+) Phosphorus (1)
Propagule (+) Potassium (0) te r m S

*Facets allow

multiple

classification of
traits, depending




Main Architecture

Platform
T
TRY
-~ Web | +#— TOP DB
Inter Facets Thesaurus
— face | ———»=
.
—
'—_
Plant

————————————————————————————————————— Dn[n|ﬂg'hl'




Faceted search benetfits

* Access to

disseminated

— data with a
pecific leaf area

::i::ir:ieo::mm 'IS'EECLI}T\Celziaclr:dr:ea of a fresh leaf devided by its oven-dry mass re O r g a N i Z a t i O N

Bibliographic Reference: Pérez-Harguindeguy et al, New Handbook

Related Term: Leaf_blade_thickness
e Thesaurus of the
Broader Term: Morphology I n fo rm atl O n . .
information
Datasets in TRY database:
et External
TRY trait id : .
;F:J‘;:::;iizzn:\imber in TRY 65157 r e I n fo rm atl O n

Geo-Referenced observation number in TRY 41479
Species number in TRY 8612

Information from

@ ‘\TRYDB

label leaf Plant Ontology (PO)
inSubset TraitNet '
hasExactSynonym ? (Japanese)

onProperty RO_0002202 someValuesFrom vascular leaf primordium

hasDbXref OBO_SF_P0:3167333

creation_date 2010-07-12T01:31:442

IAOC_0D000115 A phyllome that is not associated with a repreductive structure.

hasOBOMNamespace plant_anatomy

id PO:0025034

created_by Ramona

onProperty RO_0002202 someValuesFrom vascular leaf primordium

RO_0D002202 PO_0006001




CONCLUSION




Conclusion and future work

Faceted search

* Facets ensure flexibility
* Facets address the needs expressed in ecology

* Data access and retrieval according to community preferences

Next developments

* Text Mining Approach to build facets. Knowledge Extraction from
literature. Which functions are linked to which traits?

* iDiv project : Searching data for analysis : access TRY dataset
lists from Thesaurus Of Plant traits using SPARQL enpoint and
webservice
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