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Agrobiodiversity

Family Farming produces over 80 %o of

world’s food
— Improves environmental sustainability of agriculture,
— preserves and restores biodiversity
— preserves ecosystems, traditional and nutritious food,
— contributes to a balanced diet

— contribute to the maintenance of cultural heritage in
rural areas
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Lack of knowledge and ressources

Of the 7000 plant species used throughout human history, about 95% of
the food energy needs of humans are fulfilled by just 30 species, of which

wheat, maize and rice provide the majority of energy supply.

Since the 1900s, some 75 206 of plant genetic diversity has been lost as
farmers worldwide have left their landraces for genetically uniform, high-

yielding varieties.

Research has focused on a few major crops leaving the vast majority of
the species qualified as underutilized and neglected crop (NUS)



Lost crops of Africa

Africa contributed to the domestication of many major crops for food
security :
Sorghum (Sorghum bicolor),
*African rice (Oryza glaberrima)
Pearl millet (Pennisetum glaucum)

i Vegetabl
*Yams (Dioscorea rotundata) y Vegetables |

*Fonio (Digitaria exilis)




African crops domestication history

Africa contributed to the domestication of many major crops for food

security :
*African rice (Oryza glaberrima)
sPearl millet (Pennisetum glaucum)
Yams (Dioscorea rotundata)
*Fonio (Digitaria exilis)
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African crops genetic diversity

Crop genetic diversity was mainly analyzed with a strong focus

on environmental, climatic and agronomical factors

BUT

Crops are biological, cultural and social

objects.

Farmers “leave their imprint on the plants; crops

show the effect of the cultivator’s eye as well as

hand” (Boster, 1985)




Seeds social life

Farming-language co-dispersal hypothesis:
Farming and language families have moved together through population

growth and migration (piamond J & Bellwood P 2003)

Language families
[[] Afro-Asiatic
[] Nilo-Saharan
[[] Niger-Congo

["] Bantoid
[[] Other
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Fonio, Digitaria exilis
African quinoa

Indigenous staple crop in Western Africa
Valuable source of income

Culture

— few land work

— Abiotic and biotic stress tolerant

Food security
— short growing cycle

— Nutritious, diversifying diets

Great cultural significance
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Etnobotanical surveys and landraces collections :
33 villages ; 155 accessions and 16 SSRs

Historical Humans Migration Influenced the Current Spatial Genetic
& Structure of fonio in Senegal

Diop et al. 2018, In prep



Seeds social life L

Ethno-linguistic barriers, reflecting cultural differences among human
communities (preferential seed exchanges )
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Ethnolinguistic structuring of fonio genetic diversity

SSRs

W
WAAPP / PPAAO

Whole
genome
sequencing

DA eigenvalues
Iﬂl B
_ (=
Koniagui
Balante Mandingue & Fulani
Koniagui
16
14
o ® Admixed
i ® Group1
g ® Group2
% : groupg
roup
g . ® Group5
® Group6
8
6

-15

-10

-5
Longitude

Diop et al. 2018, In prep

Abrouk et al. In prep



What i1s a landrace ?

Duupa Agrosystem in Cameroon

More than 80 edible sp. in the fields
-About 50 crops
-About 40 sorghum landraces
-5 to 18 landraces mixed in fields

Garine et al. 1995
Barnaud et al. 2006



What is a landrace ? A
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What i1s a landrace ?

o

Cluster 1
2 landraces

Cluster 4
Several landraces

Cluster 3
Plusieurs e
variétés

-,

OFB 14 SSRs Barnaud et al 2006
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What i1s a landrace ?

o

Cluster 1
2 variétés

5% of outcrossing

Cluster 4
Plusieurs variétés

Cluster 3
Plusieurs e
variétés
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What i1s a landrace ?

20% of outcrossing
Farmer selection

OFB

R AT Barnaud et al 2008



A need for interdisciplinary approach

Society-based
approach

Symbolic

(what it means)

Individual-based
approach

Functional
(what it does)

Leclerc and Coppens 2012

New approaches to document crop evolutionary history, genetic diversity to
develop sampling strategies, in situ conservation strategies, etc.



Agriculture In Africa faces major challenges

- Climate changes will deeply impact crop productions
- Demand for food would increase by 70% by 2050 ¢ro)
- Increasing the food supply and improving its nutritional value odray etar., 2010

Crop diversity can provide a strategy to cope with climate change
and to fulfil the Sustainable Development Goals (SDGs)




Agriculture In Africa faces major challenges

What are the most vulnerable areas of agriculture In
Africa under future climate projections ?

Can we use current crop agro-bio-diversity to mitigate
vulnerability to future climate projections ?

How can adaptation and resilience be promoted for the
future ?




What are the most vulnerable areas of agriculture in
Africa under future climate projections ?
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e Staple cereal for 90 million people
e Highly nutritious ‘ ’
e Cultivated in arid and low-fertility soils i i
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What are the most vulnerable areas of pearl millet cultivation in
West Africa under future climate projections ?

2050 ik

vuln.

Low
vuln.

Rhoné et al. Submited



How can adaptation and resilience be promoted
for the future ?
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Source: WIEWS 2009; Rapports nationau USDA-GRIN 2000

Conservation and new collections are of high priority for African
crops and their wild relatives

-Genebank and herbarium

-Traditional ecological knowledge



How can adaptation and resilience be promoted
for the future ?

Seed security « households have access to seeds of adapted plant
material by sufficient quantity and of adequate quality, in all
conditions - good or bad » FAO
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Informal systems (90%)
Planting
* * Local
e market
Cultivation % M
Farmer /m st ’
Harvesting Own stock e'::Jhmael:se Other local
Storage L g systems )

©Goldstein

Consumption

In family farming, crops continuously co-evolves with their
environement (ecological, economical, environmental, social and cultural)



How can adaptation and resilience be promoted
for the future ?

The return of mil sanio in the Sine : A reasoned adaptation

to climate change
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Seed network analysis

Local/informal seed networks a key to conserve et access crop diversity

\ R Ledoussal, 2016



Toward transdisciplinary approach:
knowledge co-production

o TALE
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From ethnoecology to co-production : Identify key

actors and build
partnerships

TH-

Build common
ground

o
- Understanding how farmers are [E
mobilizing diversity to respond to Evaluate
climate change

CO-PRODUCTION
APPROACH

-co-constructing Sustainable A ” ®
Agriculture while preserving |

agrobiodiversity and cultural heritage

Co-explore
need

R Vismann et al. 2019



Toward transdisciplinary approach:
knowledge coproduction

Researchers

o

I interaction with society 0.9
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Decision makers Actors and Society
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