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Un probleme d’étiquette
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Psychologie Ecologie : du sol, des paysages, numérique, biodiversité-fonctionnement écosystemes

Ecologie = "Etude des interactions entre les organismes et leur environnement,
dans le but d'expliquer leur répartition et leur abondance”
(Haeckel, 1866)
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ecologiques
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“To investig ess the ultimate causes of anthropogenic ecologi

consequences, human sociocultural processes must become as much a part of ecological theory and practice as :
and geophysical processes are now.” Ellis 2015
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Apres une crise identitaire
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Semer la biodiversite

Récolter la durabilité en agriculture

Delphine Renard

RO Al Ecologue des agroecosystemes
” I ¥y Chargée de Recherche au CNRS



Une instabilité croissante
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~50%

Pertes des récoltes
dues aux chocs climatiques

Cottrell et al. 2019




Relations biodiversité-stabilité; 20 ans de recherches en écologie
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Relations biodiversité-stabilité; 20 ans de recherches en écologie

ECOEOGEI ETLTERS LETTER

I ——— doi:10.1038/nature153"

Reviews and Syntheses @& openAccess @ @ @

Biodiversity increases the resistance of ecosystem
i o G . g productivity to climate extremes
ndrew Gonzalez 34 Rachel M. Germain, Diane S. Srivastava, Elise Filotas, Laura E. Dee,

Dominique Gravel, Patrick L. Thompson, Forest Isbell, Shaopeng Wang, Sonia Kéfi ... See all authors + Forest Ishell’, Dylan Craven??, John_(_jpnno]ly“, MichelLoreaus, Bernhard Schmid®, Carl_]Seierkuhnlein?,ﬁT. Martijn Beze_zmere,

Scaling-up biodiversity-ecosystem functioning research

Global evidence of positive biodiversity effects on
spatial ecosystem stability in natural grasslands

b c === Dry — Wet

Yongfan Wang &, Marc W. Cadotte, Yuxin Chen, Lauchlan H. Fraser, Yuhua Zhang, Fengmin Huang, Shan 8 — 8 —
Luo, Nayun Shi & Michel Loreau
4 —

ScienceAdvanceS Currentissue  Firstrelease papers  Archive  About v (

HOME > SCIENCE ADVANCES > VOL.7,NO.51 > SPECIES RICHNESS STABILIZES PRODUCTIVITY VIA ASYNCHRONY AND DROUGHT-TOLERANCE DIVERSITY IN ..

& | RESEARCH ARTICLE | ECOLOGY f ¥ in @ % =

Stabilité des écosysteémes

i
Résistance
A
Résilience

Species richness stabilizes productivity via asynchrony

and drought-tolerance diversity in a large-scale tree T T T T T 1
biodiversity experiment 64 1 2 4 8 16 32 64 1 2 4 8 16 32 64
Diversité spécifique

FLORIAN SCHNABEL KIAQJUAN LIV . MATTHIAS KUNZ . KATHRYN E. BARRY .FRANCA J. BONGERS . HELGE BRUELHEIDE . ANDREAS FICHTHER .

WERNER HARDTLE = | SHAN LI ' | [..] AND CHRISTIAN WIRTH +8authors  Authors Info & Affiliations

ECOLOGY

ECOLOGICAL SOCIETY OF AMERICA

La biodiversité soutient une productivite

Foundation species promote community stability by increasing

cversity ina giant kelpforest plus stable dans les ecosystemes

Thomas Lamy £%, Craig Koenigs, Sally |. Holbrook, Robert J. Miller, Adrian C. Stier, Daniel C. Reed

First published: 20 January 2020 | https://doi.org/10.1002/ecy.2987 | Citations: 28



L’Agrobiodiversité: un levier?

AGROBIODIVERSITE

Biodiversité sauvage et domestiquée ainsi que les savoirs locaux
associés qui soutiennent le fonctionnement des écosystemes cultives

Durabilité (santé des sols,

Nutrition _&
‘ utilisation des ressources)

A

Biodiversité o
(controle ravageurs, pollinisation) Productivité
Usages et valeurs Résilience

socio-culturelles



Combler les lacunes en matiere de connaissances

Productivité vs Stabilité: peu d’ancrage temporel Pas de connexion entre échelles
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Recherche centrée sur 4 especes Approche « top-down »

Indigenous knowledge is key to
sustainable food systems

Agricultural sciences have for too long ignored traditional and local knowledge about
crop plants and how best to grow them. That must change if the world is to ensure future

food security.

-~ Nature, 2023

Alexandre Antonelli

“in his Nobel Peace Prize lecture in 1970, US agronomist Norman
Borlaug — who spearheaded the Green Revolution — talked about
solutions “to cure all ills of a stagnant, traditional agriculture”




Relations diversité des plantes cultivées - stabilité de la production alimentaire
Echelle nationale

1961-2010, 176 plantes cultivées, 91 pays Diversité plantes ‘

Irrigation ‘ } o

Instabilité températures '
Instabilité précipitations ' } .
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Stabilité rendement

University of East Anglia

La diversité des plantes cultivees
stabilise la production alimentaire

Renard & Tilman (2019) Nature



Relations diversité des plantes cultivées - stabilité de la production alimentaire
Echelle nationale

1961-2010, 176 plantes cultivees, 91 pays
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Relations diversité des plantes cultivées - stabilité de la production alimentaire
Un changement d’échelle nécessaire: le cas d’étude du Sénégal
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Observatoire des dynamiques d’un agroécosysteme
Mesures en ecologie et agronomie pour tester les liens diversité-stabilité

} Suivi de 155 parcelles, 3 villages, depuis 2019

Données de diversite : identification des variétés de Mil,
sorgho, arachide, niébe, bissap, pasteque (13 variétes)

Cartographie des parcelles + organisation spatiale des plantes
Décrire ’histoire, pratiques de fertilisation, types de sol

Données météorologiques journalieres






Caracteérisation des pratiques d’association
a. b.

Gf- Cn - Hvs - Hf -
PMso - Sp4

PMso - Ss

PMso - PMsa-

Gf- Cn - Hvs

Gf - Cn - Hf 4

Gy - Cn - Hvs - Hf
PMso - Gf - Hvs - Hf 4
Gy -Cn - Hvs

Gf-Cn - Hvs - Hf - Hrc
Gf- Cme - Hvs - Hf 4
Gf - Gy - Cn - Hvs - Hf |
Ge-m - Cn - HvsH
Ge-m - Cn-

Ss-Cn - HrcH

PMso - Ss - HvsH
PMso - Cn+

PMso - Cmb+

PMsa - Cmb+

PMso - PMsa - Hvs-
PMso - PMsa - HrcH
PMso - Hvs - Hf4

Gf - Cn - Hf - HrcH

Cn - Hvs

Gy - Cn - Hvs - Hrc
Gy - Cme - Hvs - Hrc
Gl - Cn - Hvs - Hf4
Gf- Cn-Cme - Hvs - Hf
Cn - HrcH

Landraces intermingled

Cn - Hf4

PMso - PMsa - Cn+

PMso - PMsa - Cmb - Hrc+
PMso - Hrc

PMso - Hf - HrcH

PMso - Gf - Cn - Hes - Hf 4

.Diohine

o

Gy-Cn - Cs - Hrc . Ngayokhem
Gf - Cf - Hvs - Hf Hf
Gf - Cf - Hys- Sob Hvs
Ge-m - Cn - Hvs - Hf 4
é 1'0 1'5 June July  August Septemb.October Novemb.Decemb.
Proportion of the total number of fields (%) Months of the cropping season

39 types d’associations au sein des parcelles
Décalage entre la recherche en agronomie et les pratiques locales




Caracterisation des pratiques d’association: le point de vue des agriculteurs

Enquétes ethnographiques (36 ménages)
Cissé et al. In prep

Contrainte (n=63 citations): déficit de terres Choix (n=27 citations)
- +
Difficultés pour entretenir & récolter Multiples produits
Baisse fertilité du sol Gestion des risques

Augmentation des attaques de ravageurs Gain de rendement




Relations diversité des plantes cultivées - stabilité de la production alimentaire
Un changement d’échelle nécessaire: le cas d’étude de la France

Antoine Doncieux, PhD [l Sophie Caillon, CNRS

I The French wine-growing areas

- Gaillac wine-growing area

100 meters > 330 meters

© Antoine Doncieux



Mise en place d’un observatoire parcelle - paysage
Mesures en ecologie et agronomie pour tester les liens diversité-stabilité

} Suivi de 16 parcelles, 4 cépages, depuis 2020
Altitude contrastée
Caractérisation du sol
Pratiques fertilisation, application produits phyto
Méthode de taille
Etat sanitaire de la récolte

Données climatologiques journalieres

Altitude : - 100 m 0 7.5 15km

200m [ —
300 m
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Site lncalisation

(20.9%)

Wine-growing

(21.9%) Grape ch:

(56.4%)

Easy to grow
(32.8%) Resistance 1o pests and dise (71.8%)
ntto drought - (2.4%) QO
—
ation (22.7%)
Aromas (11.3%)
Tannic strength (1)
Organoleptic prope Color (3.7%)
fa6.2%) Potential alcaho!  (17.5%)
Wine-making
218 Potential acidity (20.6%)
Blending (s3.1%)
Winemaking process Diversity of uses of the grape vwinemaking  (25%)
Ll making abilities (23.6%)
Recluce Production Costs  (6.4%)
n load Cost of uproctment  (72.5%)
(23.6%)
Financial support for planting  (21,3%)
Distinction from the other grawers (13,2041
Events (2.6%)
Econamics
Expand the wine range (4%}
(20.7%) Marketing strategies
ey pe variety commercial reputation  (28.1%)
Trends in the wine market e type reputation  (10.7%)
(80.1%)
specific market (61291
Motivations
Availabllity of grape varieties (0.5%)
Belonging to the farm  (10.5%)
Belonging [0 the terrolr  (43%)
hment to place Belonging to Galllac region  (81%)
(50.9%)
Belenging (o Southwester region  (0.9%)
Belonging to a prestigious terrair  (3.4%)
Collective identity with Gailac growers  (65.5%)
Relationship with pecple Family identity (24.19%)
12.7%)
Team wark with other growers  (10.3%)
Sensible
23.7% Aesthetic value  (31,2%)
Relationship with vine Meeting a challenge (Wine-growing)  (8.4%) v:
(1%
Respect of the elders  (46.9%)
Winegrowers personal pleasure  (46.2%)
Relationship with wine
"
P o (53.5%)
Care for wildiife  (23.7%)
Reproduction throught valued euttings (6.9%)
netic ressources conseniation
261 Variety scarcity  (82.8%)
Mandatary grape varieties  (78.2%1
Varletal regulations Permitted grape varieties  (19.4%)
Winegrowers (15%)
Vine nurseries (5%)
External factors Customers (12.5%)
(11.9%)
Research institutes (17.5%)
Influences from liar (25%)
(35.99%)
(2.5%)
Oenalogists  (2.5%)
AQC syndicate (7.5%)

Climate (45.5%)

Soll types 25%)

Topography (2.3%)
Berry colors (2.5%)

Productivity (6.7
Vield

(39.5%) 38.3%)

Year to year stabllity

Ripening period (52%)

Phenology Budbreak period (8%
y

21%)

Staggered harvest  (16%)

Grape variety architecture  (17.9%)

Wine tastings (2.5%)

Caracterisation des motivations de culture

Enquétes ethnographiques

35 agriculteurs, 50 cépages, 960 expressions

Variétés populaires & patrimoniales

Variétés commerciales

Variétés non commerciales, non régulées

Variétés a usages multiples

Commercants

« Terroiristes »

Néo-agriculteurs

Doncieux et al. Soumis a People and Nature



Valeurs accordeées a [’agrobiodiversité: point de vue des agriculteurs
Revue de la littérature (125 articles codes, 1709 expressions)
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Valeurs accordeées a [’agrobiodiversité: point de vue des agriculteurs
Revue de la littérature (125 articles codes, 1709 expressions)
ipb
Contribution dans chapitre de IPBES 2022; Demongeot et al. En prep
ipbes

4. Ecological -

Science and Policy 1.2 sharing -

for People and Nature 1. Socio-cultural -
1.5. moral -

5. Options for the future -

3. Economic-

6.6 quality -

1.8. sensorial -

1.7. pleasure -

3.3land access -

3.1. livelihood improvement -
3.4 seed system -

1.6. knowledge -

i 1.4. aesthetic-
ricultur |

. 1.3. spirituality -

A small 2.4 storing qualities -

A medium 2.2. medicinal qualities -

6.4. requirements -

A Iarge 2.3. processing qualities -

A all 3.6 agricultural work -

6.1. cycle -

A NA 4.1. soil-

2.1. culinary qualities -

climatic zone 4.2 biotic system -

I tropical 1.1 identity -

g 6.5. growth -

arid ) 6.3. yields -

temperate d 3.5 own consumption -

g k - mo m 3.7 multifunctionality -

- cold 3.2. economic exchanges -

I polar 6.2. adapted to local conditions -

Grande diversité de valeurs

. 1 Social symbolic

. 2 Cultural preferences

- 3 Rural economic

. 4 Ecological interctions
5 Options for the future

-
o -
o

100 200
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o
wm
o

A reconnaitre pour des politiques qui bénéficient aux sociétés et a l’environnement

6 Agroecological functions



Croiser les regards et les systemes de connaissance :

L’agriculture est le principal moteur de cette crise

Climate Biodiversity
Change Loss

THE TRIPLE
PLANETARY
CRISIS

Land Degradation

“To investigate, understand, and address the ultimate
causes of anthropogenic ecological change, not just the
consequences, human sociocultural processes must
become as much a part of ecological theory and practice as
biological and geophysical processes are now.” Ellis 2015

Mieux comprendre




Croiser les regards et les systemes de connaissance :

’agriculture est le principal moteur de cette crise

Climate Biodiversity
Change Loss

THE TRIPLE
PLANETARY
CRISIS

Land Degradation

“To investigate, understand, and address the ultimate
causes of anthropogenic ecological change, not just the
consequences, human sociocultural processes must
become as much a part of ecological theory and practice as
biological and geophysical processes are now.” Ellis 2015

Mieux comprendre

Connecting Diverse Knowledge Systems for Enhanced Ecosystem
Governance: The Multiple Evidence Base Approach

Maria Tengo, Eduardo S. Brondizio,
Thomas Elmqvist, Pernilla Malmer, Marja Spierenburg

Cross-fertilization

of knowledge Sopeotucion

Integration
of knowledge

A of knowledge

Synthesis and validation

Diverse knowledge systems

Imaginer des avenirs
durables et justes
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'apport de I'ethnoécologie a I'écologie

'ethnoécologie appliquée a la conservation

ANTHROPOLOGY ’.)
ENVIRONMENTAL SCIENCES Check for

updates

PNAS

Biocultural vulnerability exposes threats of culturally important
species

Victoria Reyes-Garcia®®<' {2, Rodrigo Camara-Leret?(2, Benjamin S. Halpern®, Casey O'Hara®{2), Delphine Renard?, Noelia Zafra-Calvo”,
and Sandra Dfaz'

INAUGURAL ARTICLE

Significance

Recognizing the connections
between people and other parts
of nature and incorporating them
into decision-making will enable
to operationalize actions
simultaneously based on
biological conservation priorities
and cultural values. Our
biocultural framework and metric
show that high levels of cultural
loss, particularly among
Indigenous peoples, swamp the
influence of biological status on
assessing biocultural status.

To sustain culturally important
species, we need a more
complete list of species that are
culturally important for different
groups and of their status, as
well as larger support to the
cultures that value them.



Caracteérisation des pratiques d’association
Expérimentation en agronomie

N=15

Dearly Value

o

Lissar Mbane

On average: mixtures produce + 28%
Cissé et al. 2023 Basic & Applied Ecology




