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Changement climatique
Climate Smart Agriculture (CSA)

Rain Water Harvesting (RWH)

Agriculture de Conservation des SolsAgir à l’échelle des systèmes et des 
communautés (Erekalo et al., 2025)
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Keyline Plan

Source : Keyline au Domaine des Quarres en Layon

(Del Carmen Ponce-Rodríguez et al., 2021; Mondaca et al., 2024)

Fertilité des sols

Maximisation infiltration de l’eau

Ruissellement de surface / érosion
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• P.A. Yeomans (1954, 1958) ,Australie

• Approche systémique
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Figure 1 : Diagramme conceptuel à partir du vignoble Chilien

Principes
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➢ Le Keyline est déjà mis en place par des agriculteurs 

Validation scientifique 
insuffisante  

Peu voir pas d’études 
empiriques

MAIS (Mondaca et al., 2024 ; Currie, 2010; Lefroy, 2003)

Gaps dans la littérature

❑ Absence de typologies et de cadres 
(Qui ? Quoi ? Où ? Comment ?)

❑ Entrave à l'adoption et à la 
reproduction à plus grande échelle 
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Étude Exploratoire / Synthèse : Problématique 
Acteurs, enjeux et contexte 

d’adoption du Keyline

Permet le développement de 
pratiques de conservation 

résilientesConditions agro-pédo-climatiques

Facteurs socio-économiques

Motivation
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Figure 2 : Workflow de la sélection des items pour l’analyse – adapté 
de Adamsone-Fiskovica & Grivins, 2024

➢ Cadre de référence : Protocole 
PRISMA (Page et al., 2021)

➢ Critères de sélection
• Contenu substantiel sur la méthode 

Keyline ou ses principes
• Pertinence contexte et motivationnelle
• Accessibilité du texte complet

➢ Littérature grise & Scientifique
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Figure 3 : Vue d’ensemble des cas d’études identifiés pour l’étude
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Figure 4 : Cadre conceptuel illustrant les critères d’analyse de la littérature – Adapté de Benoît et al., 2006. 

Cadre conceptuel pour l’analyse du 
contexte Keyline

• Profils des acteurs
• Spécificités contextuelles
• Motivations économiques & adaptation
• Alignement idéologique / intégration systémique

Critères d’identification :
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Figure 5 : Diagramme illustrant les résultats de la revue de la littérature.
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• Le Keyline attire un large éventail de parties: agriculteurs, agronomes, viticulteurs, spécialistes en permaculture, 
ingénieurs et chercheurs etc…

• Les systèmes de production et tailles d’exploitation variés (1 ha à >300 ha), montrant son adaptabilité
• La mise en œuvre nécessite des connaissances pratiques et théoriques, combinant formation, échanges et 

soutien de spécialistes

Profil des acteurs

Spécificités contextuelles

• Adapté à des climats et terrains variés 
• L’usage de technologies modernes (drones, LIDAR, niveaux laser) pose des défis pour les exploitants à faibles 

ressources
• Compatible avec divers types de cultures

Motivations et impacts

• Amélioration des sols, augmentation de la teneur en eau du sol (Mexique), réduction de l’érosion (Chili), 
optimisation de l’eau, réduction des intrants chimiques, réduction des coûts, gestion durable des ressources

• Résilience climatique, stabilité socio-économique, renforcement de la biodiversité et résilience communautaire
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Lacunes et perspectives
• Peu de cas en Afrique et Asie → tester la scalabilité du Keyline

• Documentation rare et ressources (workshops, formations) souvent payantes
• Besoin de rendre l’information plus accessible

Obstacles
• Nécessite compétences techniques et socio-techniques

• Coûts cachés : équipement spécialisé (LIDAR, charrues Yeomans), suivi long (3–10 ans)
• Accessibilité et formation : workshops structurés nécessaires pour adoption paysanne

Avantages
• Adaptabilité et variabilité des contextes agro-pédoclimatiques

• Multi-bénéfices (environnement, social, économique)

Étude centrée sur quelques cas Dépendance de la littérature grise (biais possible)

Peu de suivi long terme documenté LIMITES
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Manque de ressources complètes et intégration limitée dans cadres agricoles traditionnels (FAO, WOCAT)

Perspectives :
• Développer typologies standardisées et mécanismes de soutien ciblés

• Étudier dynamiques socio-économiques et systèmes de tenure foncière
• Explorer leviers politiques et stratégies d’institutionnalisation dans les services agricoles

12



Bibliographie
1. Altieri, M. A., Nicholls, C. I., & Montalba, R. (2012). Agroecology and climate change
resilience. Renewable Agriculture and Food Systems.
2. Biazin, B., Sterk, G., Temesgen, M., Abdulkedir, A., & Stroosnijder, L. (2012). Rainwater
harvesting and management in rainfed agricultural systems in sub-Saharan Africa – A review.
Physics and Chemistry of the Earth, Parts A/B/C, 47-48, 139-151.
https://doi.org/10.1016/j.pce.2011.08.015
3. Bouma, J. A., Hegde, S. S., & Lasage, R. (2016). Assessing the returns to water harvesting :
A meta-analysis. Agricultural Water Management, 163, 100-109.
https://doi.org/10.1016/j.agwat.2015.08.012
4. Critchley, W., & Siegert, K. (1991). A Manual for the Design and Construction of Water
Harvesting Schemes for Plant Production. Organisation des Nations Unies pour l'alimentation et
l'agriculture (FAO).
5. Del Carmen Ponce-Rodríguez, Ma., Carrete-Carreón, F. O., Núñez-Fernández, G. A., De
Jesús Muñoz-Ramos, J., & Pérez-López, M.-E. (2021). Keyline in Bean Crop (Phaseolus
vulgaris L.) for Soil and Water Conservation. Sustainability, 13(17), 9982.
https://doi.org/10.3390/su13179982
6. Francis, C., et al. (2003). Agroecology: The ecology of food systems. Journal of Sustainable
Agriculture.
7. Gliessman, S. R. (2015). Agroecology: The ecology of sustainable food systems. CRC Press.
8. Gras, E. (s. d.)., (2009) Cosecha de agua y tierra Diseño con permacultura.
9. Iizumi, T., Shiogama, H., Imada, Y., Hanasaki, N., Takikawa, H., & Nishimori, M. (2018).
Crop production losses associated with anthropogenic climate change for 1981–2010
compared with preindustrial levels. International Journal of Climatology, 38(14), 5405-5417.
https://doi.org/10.1002/joc.5818
10. IPCC 2021. (s. d.). Consulté 25 novembre 2024, à l’adresse
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WG1_SPM_French.pdf
11. Jirata, M., Grey, S., & Kilawe, E. (s. d.). Ethiopia Climate-Smart Agriculture Scoping Study.
12. Kang, Y., Khan, S., & Ma, X. (2009). Climate change impacts on crop yield, crop water
productivity and food security – A review. Progress in Natural Science, 19(12), 1665-1674.
https://doi.org/10.1016/j.pnsc.2009.08.001
13. Kifle, T., Ayal, D. Y., & Mulugeta, M. (2022). Factors influencing farmers adoption of
climate smart agriculture to respond climate variability in Siyadebrina Wayu District, Central
highland of Ethiopia. Climate Services, 26, 100290. https://doi.org/10.1016/j.cliser.2022.100290

14. Ma, W., Rahut, D.B. Climate-smart agriculture: adoption, impacts, and implications for
sustainable development. Mitig Adapt Strateg Glob Change 29, 44 (2024).
https://doi.org/10.1007/s11027-024-10139-z
15. Mollison, B. (1988). Permaculture: A designer’s manual. Tagari Publications.
16. Mondaca, P., Lebuy, R., Rojas, S., Aguas, J., Celis-Diez, J. L., & Díaz-Siefer, P. (2024).
Contour furrowing reduces erosion and enhances soil moisture on semiarid hillslopes.
Geoderma Regional, 38, e00826. https://doi.org/10.1016/j.geodrs.2024.e00826
17. Pannell, D. J., Marshall, G. R., Barr, N., Curtis, A., Vanclay, F., & Wilkinson, R. (2006).
Understanding and promoting adoption of conservation practices by rural landholders.
Australian Journal of Experimental Agriculture, 46(11), 1407. https://doi.org/10.1071/EA05037
18. Pretty, J. (2006). Agroecological approaches to agricultural development. World
Development.
19. Rockström, J., et al. (2010). Managing water in rainfed agriculture. Agricultural Water
Management.
20. Salman, M., Bunclark, L., AbuKhalaf, M., Borgia, C., Guarnieri, L., Hoffmann, O.,
Sambalino, F., van Steenbergen, F., & Lebdi, F. (2016). Strengthening agricultural water
efficiency and productivity on the African and global level: Status, performance and scope
assessment of water harvesting in Uganda, Burkina Faso and Morocco. Organisation des
Nations Unies pour l'alimentation et l'agriculture (FAO). ISBN 978-92-5-109350-4.

21. Shrestha, Maharjan, S., Udas, E., & Aryal, K. (2024). Determinants of adoption of

climate resilient agricultural solutions. Agricultural Systems, 221, 104139.
https://doi.org/10.1016/j.agsy.2024.104139

22. Tambol, T., Derbile, E.K. & Soulé, M. Use of climate smart agriculture technologies in

West Africa peri-urban Sahel in Niger. Sci Rep 15, 2771 (2025).

https://doi.org/10.1038/s41598-024-82813-w

23. Van der Ploeg, J. D. (2008). The new peasantries: Struggles for autonomy and
sustainability in an era of empire and globalization. Earthscan.
24. WHO. (2017). Guidelines for drinking-water quality: Fourth edition incorporating the first
addendum. World Health Organization.
25. Yeomans, P. A. (1958). The Challenge of Landscape : The Development and Practice of
Keyline. Keyline Pub, Sydney.

26. Yeomans, The keyline plan, 1954. (s. d.).

https://doi.org/10.1016/j.pce.2011.08.015
https://doi.org/10.1016/j.pce.2011.08.015
https://doi.org/10.1016/j.pce.2011.08.015
https://doi.org/10.1016/j.pce.2011.08.015
https://doi.org/10.1016/j.pce.2011.08.015
https://doi.org/10.1016/j.pce.2011.08.015
https://doi.org/10.1016/j.pce.2011.08.015
https://doi.org/10.1016/j.pce.2011.08.015
https://doi.org/10.1016/j.pce.2011.08.015
https://doi.org/10.1016/j.pce.2011.08.015
https://doi.org/10.1016/j.pce.2011.08.015
https://doi.org/10.1016/j.pce.2011.08.015
https://doi.org/10.1016/j.pce.2011.08.015
https://doi.org/10.1016/j.pce.2011.08.015
https://doi.org/10.1016/j.pce.2011.08.015
https://doi.org/10.1016/j.pce.2011.08.015
https://doi.org/10.1016/j.pce.2011.08.015
https://doi.org/10.1016/j.agwat.2015.08.012
https://doi.org/10.1016/j.agwat.2015.08.012
https://doi.org/10.1016/j.agwat.2015.08.012
https://doi.org/10.1016/j.agwat.2015.08.012
https://doi.org/10.1016/j.agwat.2015.08.012
https://doi.org/10.1016/j.agwat.2015.08.012
https://doi.org/10.1016/j.agwat.2015.08.012
https://doi.org/10.1016/j.agwat.2015.08.012
https://doi.org/10.1016/j.agwat.2015.08.012
https://doi.org/10.1016/j.agwat.2015.08.012
https://doi.org/10.1016/j.agwat.2015.08.012
https://doi.org/10.1016/j.agwat.2015.08.012
https://doi.org/10.1016/j.agwat.2015.08.012
https://doi.org/10.1016/j.agwat.2015.08.012
https://doi.org/10.1016/j.agwat.2015.08.012
https://doi.org/10.1016/j.agwat.2015.08.012
https://doi.org/10.1016/j.agwat.2015.08.012
https://doi.org/10.3390/su13179982
https://doi.org/10.3390/su13179982
https://doi.org/10.3390/su13179982
https://doi.org/10.3390/su13179982
https://doi.org/10.3390/su13179982
https://doi.org/10.3390/su13179982
https://doi.org/10.3390/su13179982
https://doi.org/10.3390/su13179982
https://doi.org/10.3390/su13179982
https://doi.org/10.3390/su13179982
https://doi.org/10.1002/joc.5818
https://doi.org/10.1002/joc.5818
https://doi.org/10.1002/joc.5818
https://doi.org/10.1002/joc.5818
https://doi.org/10.1002/joc.5818
https://doi.org/10.1002/joc.5818
https://doi.org/10.1002/joc.5818
https://doi.org/10.1002/joc.5818
https://doi.org/10.1002/joc.5818
https://doi.org/10.1002/joc.5818
https://doi.org/10.1002/joc.5818
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WG1_SPM_French.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WG1_SPM_French.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WG1_SPM_French.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WG1_SPM_French.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WG1_SPM_French.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WG1_SPM_French.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WG1_SPM_French.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WG1_SPM_French.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WG1_SPM_French.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WG1_SPM_French.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WG1_SPM_French.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WG1_SPM_French.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WG1_SPM_French.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WG1_SPM_French.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WG1_SPM_French.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WG1_SPM_French.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WG1_SPM_French.pdf
https://doi.org/10.1016/j.pnsc.2009.08.001
https://doi.org/10.1016/j.pnsc.2009.08.001
https://doi.org/10.1016/j.pnsc.2009.08.001
https://doi.org/10.1016/j.pnsc.2009.08.001
https://doi.org/10.1016/j.pnsc.2009.08.001
https://doi.org/10.1016/j.pnsc.2009.08.001
https://doi.org/10.1016/j.pnsc.2009.08.001
https://doi.org/10.1016/j.pnsc.2009.08.001
https://doi.org/10.1016/j.pnsc.2009.08.001
https://doi.org/10.1016/j.pnsc.2009.08.001
https://doi.org/10.1016/j.pnsc.2009.08.001
https://doi.org/10.1016/j.pnsc.2009.08.001
https://doi.org/10.1016/j.pnsc.2009.08.001
https://doi.org/10.1016/j.pnsc.2009.08.001
https://doi.org/10.1016/j.pnsc.2009.08.001
https://doi.org/10.1016/j.pnsc.2009.08.001
https://doi.org/10.1016/j.pnsc.2009.08.001
https://doi.org/10.1016/j.cliser.2022.100290
https://doi.org/10.1016/j.cliser.2022.100290
https://doi.org/10.1016/j.cliser.2022.100290
https://doi.org/10.1016/j.cliser.2022.100290
https://doi.org/10.1016/j.cliser.2022.100290
https://doi.org/10.1016/j.cliser.2022.100290
https://doi.org/10.1016/j.cliser.2022.100290
https://doi.org/10.1016/j.cliser.2022.100290
https://doi.org/10.1016/j.cliser.2022.100290
https://doi.org/10.1016/j.cliser.2022.100290
https://doi.org/10.1016/j.cliser.2022.100290
https://doi.org/10.1016/j.cliser.2022.100290
https://doi.org/10.1016/j.cliser.2022.100290
https://doi.org/10.1016/j.cliser.2022.100290
https://doi.org/10.1016/j.cliser.2022.100290
https://doi.org/10.1007/s11027-024-10139-z
https://doi.org/10.1007/s11027-024-10139-z
https://doi.org/10.1007/s11027-024-10139-z
https://doi.org/10.1007/s11027-024-10139-z
https://doi.org/10.1007/s11027-024-10139-z
https://doi.org/10.1007/s11027-024-10139-z
https://doi.org/10.1007/s11027-024-10139-z
https://doi.org/10.1007/s11027-024-10139-z
https://doi.org/10.1007/s11027-024-10139-z
https://doi.org/10.1007/s11027-024-10139-z
https://doi.org/10.1007/s11027-024-10139-z
https://doi.org/10.1007/s11027-024-10139-z
https://doi.org/10.1007/s11027-024-10139-z
https://doi.org/10.1007/s11027-024-10139-z
https://doi.org/10.1007/s11027-024-10139-z
https://doi.org/10.1007/s11027-024-10139-z
https://doi.org/10.1016/j.geodrs.2024.e00826
https://doi.org/10.1016/j.geodrs.2024.e00826
https://doi.org/10.1016/j.geodrs.2024.e00826
https://doi.org/10.1016/j.geodrs.2024.e00826
https://doi.org/10.1016/j.geodrs.2024.e00826
https://doi.org/10.1016/j.geodrs.2024.e00826
https://doi.org/10.1016/j.geodrs.2024.e00826
https://doi.org/10.1016/j.geodrs.2024.e00826
https://doi.org/10.1016/j.geodrs.2024.e00826
https://doi.org/10.1016/j.geodrs.2024.e00826
https://doi.org/10.1016/j.geodrs.2024.e00826
https://doi.org/10.1016/j.geodrs.2024.e00826
https://doi.org/10.1016/j.geodrs.2024.e00826
https://doi.org/10.1016/j.geodrs.2024.e00826
https://doi.org/10.1016/j.geodrs.2024.e00826
https://doi.org/10.1016/j.geodrs.2024.e00826
https://doi.org/10.1071/EA05037
https://doi.org/10.1071/EA05037
https://doi.org/10.1071/EA05037
https://doi.org/10.1071/EA05037
https://doi.org/10.1071/EA05037
https://doi.org/10.1071/EA05037
https://doi.org/10.1071/EA05037
https://doi.org/10.1071/EA05037
https://doi.org/10.1071/EA05037
https://doi.org/10.1071/EA05037
https://doi.org/10.1016/j.agsy.2024.104139
https://doi.org/10.1016/j.agsy.2024.104139
https://doi.org/10.1016/j.agsy.2024.104139
https://doi.org/10.1016/j.agsy.2024.104139
https://doi.org/10.1016/j.agsy.2024.104139
https://doi.org/10.1016/j.agsy.2024.104139
https://doi.org/10.1016/j.agsy.2024.104139
https://doi.org/10.1016/j.agsy.2024.104139
https://doi.org/10.1016/j.agsy.2024.104139
https://doi.org/10.1016/j.agsy.2024.104139
https://doi.org/10.1016/j.agsy.2024.104139
https://doi.org/10.1016/j.agsy.2024.104139
https://doi.org/10.1016/j.agsy.2024.104139
https://doi.org/10.1016/j.agsy.2024.104139
https://doi.org/10.1016/j.agsy.2024.104139
https://doi.org/10.1038/s41598-024-82813-w
https://doi.org/10.1038/s41598-024-82813-w
https://doi.org/10.1038/s41598-024-82813-w
https://doi.org/10.1038/s41598-024-82813-w
https://doi.org/10.1038/s41598-024-82813-w
https://doi.org/10.1038/s41598-024-82813-w
https://doi.org/10.1038/s41598-024-82813-w
https://doi.org/10.1038/s41598-024-82813-w
https://doi.org/10.1038/s41598-024-82813-w
https://doi.org/10.1038/s41598-024-82813-w
https://doi.org/10.1038/s41598-024-82813-w
https://doi.org/10.1038/s41598-024-82813-w
https://doi.org/10.1038/s41598-024-82813-w
https://doi.org/10.1038/s41598-024-82813-w
https://doi.org/10.1038/s41598-024-82813-w
https://doi.org/10.1038/s41598-024-82813-w

	Diapositive 1 Les adaptations de la filière viti-vinicole dans un contexte d’aridification des sols provoqué par le changement climatique
	Diapositive 2 1) Synthèse de l’expédition 2023
	Diapositive 3
	Diapositive 4
	Diapositive 5
	Diapositive 6
	Diapositive 7
	Diapositive 8
	Diapositive 9
	Diapositive 10
	Diapositive 11
	Diapositive 12
	Diapositive 13
	Diapositive 14
	Diapositive 15
	Diapositive 16
	Diapositive 17
	Diapositive 18
	Diapositive 19
	Diapositive 20
	Diapositive 21
	Diapositive 22
	Diapositive 23
	Diapositive 24
	Diapositive 25
	Diapositive 26
	Diapositive 27
	Diapositive 28
	Diapositive 29
	Diapositive 30 Keyline plan for resilient agricultural management : Stakeholders, issues and context of adoption
	Diapositive 31
	Diapositive 32 Keyline Plan
	Diapositive 33 Principes
	Diapositive 34
	Diapositive 35
	Diapositive 36
	Diapositive 37
	Diapositive 38
	Diapositive 39
	Diapositive 40
	Diapositive 41
	Diapositive 42
	Diapositive 43 Bibliographie

