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Why is biodiversity important for SDC ?

Health & Nutrition

Food security

Climate change 
reduction, mitigation & 
adaptation

Livelihoods

Social cohesion

Economic 
opportunities

Security (shelter, peace)

 Unequally distributed &  accessed, 

 Unsustainably used 

across space, time & societies

Conservation vs. Restoration vs. Sustainable use

Cultural identity

https://miro.com/app/board/uXjVNFhTDs0=/

https://miro.com/app/board/uXjVNFhTDs0=/
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Introduction: Agrobiodiversity and global factors for
loss and conservation

How does agrobiodiversity supports Food Security, 
Nutrition and Climate change adaptation? 

Breeding for resilience: how farmers adapt their 
seeds and agricultural practices to a changing climate 



Biodiversity in cropping systems
 Diversity of crops (number of species)
 Diversity of varieties (genetic diversity within species)
 Diversity of associated plants (planted or non-planted)

… plus animals, insects, fungi and microbes



Loss factor: Uniformity of agricultural commodities

6 crops dominate global markets



Consequences: Uniformity of commodities
Dependence on few dominant producer countries

Mismatch between global production and 
healthy nutrition



Loss factor: Uniformity of global seed system

Graphs:  Food Barons, 2022, ETC Group



Loss of varieties in 20st century



From loss to conservation: 
Agroecological transformation of food systems

FAO 10 Elements of Agroecology



Conservation factor: Agroecological practices



Conservation factor: Farmer-managed seed systems

Foto diverse seeds



Benefits: Farmer- managed seed systems

• Broader range of varieties – including Neglected and 
Underutilized Species

• Resilient and nutritious varieties: Saline tolerant, 
flood tolerant, black rice

• Farmers varieties: continuous selection under field-
conditions allows adaption to changing climate



Protecting biodiversity and human rights

2022 CBD Post 2020 Global Biodiversity 
Framework recognizes rights of local 
communities and indigenous people

2004 International Treaty for Plant Genetic 
Resources for Food and Agriculture 
(ITPGRFA/Plant Treaty): Protection of 
farmer’s right to seeds 

2018 UN Declaration for the Rights of 
Peasants and Other People Working in 
Rural Areas (UNDROP) 

2007 UN Declaration for the Rights of 
Indigenous People (UNDRIP)



Thank you! 

https://www.swissaid.ch/en/articles/agrobio
diversity-on-the-plate/
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Research Institute of Organic Agriculture FiBL
info.suisse@fibl.org | www.fibl.org

How agrobiodiversity supports Food Security,  Nutrition 
and Climate change adaptation?

Increasing Crop Diversity – Promoting NUS in Africa
Biodiversity Advent series, 5/12/2023 Amritbir Riar amritbir.riar@fibl.org

mailto:amritbir.riar@fibl.org
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Outline 

1. Agrobiodiversity, climate change, A+F systems 
and Nutrition – A complex relationship

2. Some pieces of evidence for these 
relationships 

3. A proposed framework for addressing 
mutually dependent challenges

4. How the application of this framework is 
unfolding

Livelihood

Climate 
Change 

Mitigation 
and 

Adaptation

Agroecology

Nth factors

Agrobiodivers
ity

Food 
Security 

Nutrational 
Security 
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Agrobiodiversity

• 150 plant species (out of 250,000 
known plant species) dominate 
the world’s agricultural landscapes

• Only 12 crop species provide 80% 
of the world’s food. 

• Agricultural biodiversity is crucial 
to coping with climate change as 
the diversity of genes, species, and 
ecosystems in agriculture 
represents the resource base for 
food.

(Dwivedi et al 2013; Motley et al., 2006;
Kotschi, 2007; Ortiz, 2011).
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Agrobiodiversity, Food Systems and Climate Change 
– A complex relationship

Production 
Systems 

Food 
Systems 

Climate 
Change 

Climate 
Change 

Mitigation 

Climate 
Change 

Adaptation



21

Global relationships 
between crop diversity and 
nutritional stability

Nutritional stability increased non-
linearly with crop diversity

https://doi.org/10.1038/s41467-021-25615-2

https://doi.org/10.1038/s41467-021-25615-2
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Agroecological practices in 
combination with healthy 
diets can help meet EU 
food system policy targets

• Large-scale organic farming for 
export risks increasing 
environmental impacts in EU.

• EU policy targets can be met 
when agroecology is combined 
with dietary change.

• Unchanged preferences and 
technology will require 
unrealistic taxes and tariffs.

https://doi.org/10.1016/j.scitotenv.2022.157612

https://doi.org/10.1016/j.scitotenv.2022.157612


23

Framework for food and nutrition secure climate-resilient A+F 
Systems

Seed laws/regulations Food policies

Food market Access to seeds

FarmersSeed growers
Food 

Consumers
Retail and 

local markets

PUSH 2

PUSH

PUSH 1

PUSH

PULL PULL 2PULL 1

PULL
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How the application of this 
framework is unfolding? 

Niger 
Chad
Tanzania
India 

Consumption of Resilient Orphan Crops & 
Products for Healthier Diets (CROPS4HD) : 
Main goal is to improve food security and 
nutrition of smallholder farmers, especially 
women, through sustainable use and 
conservation of farmers’ 
varieties/landraces, neglected and 
underutilized species, respecting 
agroecological approaches 
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Climate change: what it means for farmers? 

Chad Niger 

Tanzania 
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How Agroecology contributes to Agrobiodiversity?

Major Agroecological practices in Chad, Niger, and Tanzania (CROPS4HD Survey 2022) 
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Level of concern about Climate change 
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Farmers’ perceived ability to cope with Climate Change.
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Farming Systems Diversity 

Diversity of landscapesDiversity within species

Diversity of species

Diversity of habitats
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NUS Production and Dietary Diversity in Tanzania  
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NUS Production and Dietary Diversity in Niger 
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NUS Production and Dietary Diversity in Chad 
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Products development
Dark chocolate jam

Honey, Simsim (Sesame) and 
cocoa

Ingredients: Finger millet, 
Bambara beans, rice  and 
pumpkin seeds

Ungalishe Bambara bean Flour

Ingredients: Bambara bean 
and Maize



34

Products development

Ingredients: Coconut, 
Sesame and wheat flour

Sesame & Coconut biscuits Bambara bean biscuits

Ingredients: Bambara bean flour 
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Conclusions 

1. Farmers’ perceived ability to cope with climate change increases with 
higher Agroecological intensity.

2. Linking Agrobiodiversity with a diverse and nutritious diet is a 
knowledge-intensive process

3. Improved and diverse production and Food systems need improved 
capacities among farmers, farmer organizations, market actors, and 
stakeholders.

4. Context specifies technical know-how at the different levels of  A +F 
systems is key for adaptation to global challenges of Food security and 
nutrition
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Thanks for your kind attention
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Participatory crop breeding supported by small-scale
weather stations in Nicaragua

S. Tschirren, Agroecological Food Systems & Climate Change

Case Study by SWISSAID 
& the Swiss NGO DRR Platform



• Project „Cambio Climático“ objective and content

• Use for farmers & agrobiodiversity

• Insights from the case study

The Content



Project origin: farmers’ seeds & breeding



Strengthen resilience to CC through agrobiodiversity

• 69 communities
• 6 municipalities in the 

Matagalpa Department
• 85 smallscale farms
• 72 leaders on weather and 

climate information

 Gathered weather data (9 yrs.) 
 using the information to 

reflect on crops 
selection/handling and the 
agricultural calendar



• Weather stations in rural communities
• Data collected by the farmers directly (precipitation, temperature and 

relative air humidity)
• Data collection through the KoboCollect App
• Later uploaded to the Power BI Platform & made available, including to 

other organizations
 Validation of the data based on 30 years of data by the Istituto

Nicaragüense de Estudios Territoriales (INETER)
 Since correlated with CHIRPS satellite data

Collected data





Tableros de Datos Climáticos: 
Herramientas de captura y análisis de datos del 
sistema (precipitación, temperatura, humedad 

relativa y cultivos)

• Información Clave:
• Acumulado de lluvia.
• Días de lluvia.
• Días calientes.
• Días fríos.
• Días más húmedos.

• Análisis Detallado:
• Técnicos/promotores/as utilizan datos 

para evaluaciones precisas.
• Facilita la toma de decisiones 

informada.
• Impacto en Estrategias:

• Ajuste de prácticas agroecológicas 
basado en condiciones climáticas.

• Eficiencia Operativa:
• Optimización de recursos y 

planificación anticipada.

Precipitation



Temperature



• Community leaders on weather and climate change take care of uploading 
the data 

• Data is checked by the technical staff in our partner organisations 
• Summaries of the data registries are estbalished per community 

(monthly, 3-monthly, annually)
• In regular meetings, workshops per community (ordered per climatic 

differences), community leaders & farmers interpret the data together

Data handling & interpretation



Use for farmers and agrobiodiversity:
• Learning/exchanging about Climate Change, agroecology and specific varieties



• Choose the right crop, seed/plant, handle, harvest & market adapting to CC
• Look back and learn, but also look forward and plan



Herramienta de cultivos: 
Selección de Fechas de 

Siembra para optimización 
fenológica.

• Conocimiento de Etapas Fenológicas:
• Identificación precisa de días clave 

en el ciclo de cultivo.

• Proyección de Fechas:
• Herramienta permite prever fechas 

óptimas de siembra.

• Ventajas Operativas:
• Mejora en la planificación 

agroecológica.
• Maximización de rendimientos y 

eficiencia.

• Toma de Decisiones Informada:
• Información fenológica respalda 

estrategias de siembra
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The use for farmers & agrobiodiversity 

• Choose the right crop variety for the 
given weather conditions (-> better 
adaptation to climate change)

• Knowledge of the phenological stages 
of the crop -> Accurate identification 
of key days in the crop cycle

• Data use for projection: allows 
forecasting optimal seeding/planting 
& harvesting dates

• Improved agroecological practice 
planning

• Maximization of yields and efficiency, 
while maintaining agrobiodiversity



Participación 
Multigeneracional

• SWISSAID & partners are well achored in communities -> great nb of farmers can 
be reached

• Resource-intense for our partners’ technical staff -> understanding/interpreting the 
data

• Government should provide localized data (private providers) -> NGOs could focus 
on data interpretation & use

• Community leaders invest unpaid time
• The links between CC and certain successful breeds/ crops could be researched 

more systematically
• For now: aim to bring the technical environmental units of the municipalities on 

board

Swiss NGO DRR Platform Case Study 
Insights



Thank you!



Q&A



Outlook

Candle #3 – Thursday, 14.12., 12:05 – 13:00h - Tropical Forests beyond biodiversity – what is in it for the climate?
Guest speakers: Jane Carter, Helvetas, and Federico Cammelli, ETH Zürich
Tropical Forests beyond biodiversity: a debate on global relevance, national sovereignty, and local options.

Candle #4 – Tuesday, 19.12., 12:05 – 13:00h - When cinema looks to nature
Guest speaker: Adelina von Fürstenberg, President a.i. Art For the World
How art can help (re-)connect human beings with nature to preserve biodiversity
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