
www.bioversityinternational.org/forests/

Forest and Landscape restoration
From Genes to Society

c.kettle@cgiar.org



The future of forest landscapes

i 150 years < 50%

= 400

Crowther et al. 2015, Nature
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At the Foundations of SDG

FGRs
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Diversity  is the foundation for resilient FLR:

• Survival

• Productivity

• Adaptation



Promoting the Role of Natural Regeneration in  Large-scale Forest and 

Landscape Restoration:  Challenges and Opportunities 
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Forest Genetic Resources (FGRs) and Restoration



Share 96.9% of DNA



Promoting the Role of Natural Regeneration in  Large-scale Forest and 

Landscape Restoration:  Challenges and Opportunities 
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Forest Genetic Resources (FGRs) and Restoration

Cowritten by FTA 
researchers

Jalonen et al 2017



The FGR Team 
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IMPACT
Improved  

ecosystem, 

nutrition,  

income and 

other 

livelihood 

benefits

CONSUME PRODUCE PLANT SAFEGUARD

Productive and 

resilient farms, 

forests and 

landscapes

Effective genetic 

resources 

conservation 

and use 

Healthy diets 

from sustainable 

food systems 

Integration framework at Bioversity

Restoration





TGRs and Restoration an integrative theme

FP1: Tree Genetic resources

1.1 Conserve > 1.2 Improve > 1.3 Ensure  access

FP2 

Livelihood Systems

FP4 Landscapes

FP3 

Value chains

FP5 

Climate change

Priorities 
for domestication

Improved TGR;
Delivery 

strategies

Sustainable 
management 

Global drivers for 
demand 

Mitigation 
needs

adaptive capacity
Land use needs 
at landscape level

Nutritional 
properties;
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Self-
defeating 

self-
interest

Donor 
dar-
lings

Marginalized 
domestic actors

Domestic 
drivers for 

change

Projectization, 
not partner-

ships

Reacting 
to crisis

Fear, not 
reform

Top-down 
approaches

Prediction, 
not 

prevention

Responding 
to risk

Siloed 
thinking

Why has the 
peacebuilding system 
repeatedly failed to 

prevent violent 
conflict and to build 

inclusive, sustainable 
peace?

Methods: System dynamics 



Strategies for achieving change

• Strengthen bright spots

• Weaken or break vicious 

dynamics

• Shorten time delays for 

positive impacts

• Help new dynamics or 

feedbacks develop

Market 

demand 

for tree 

seed

Invest-

ments in 

seed 

supply in 

markets

Each 

project 

collecting 

its own 

seed +

+
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Trees for Seeds Initiative
Ensuring successful forest restoration

Trees for Seeds will:

• Tools to identify tree species which deliver objectives of FLR

• Tools to ensure locally adapted and genetically diverse seed

• Support dynamic Genetic Conservation Units 

Degraded land Restored land
- Sustainable

- Provides goods and 

services

Right tree seeds
- Genetically diverse

- Locally adapted



www.restool.orgwww.ForRestore.org



Mapping threats in Burkina Faso

• Sixteen important food tree 
species 



Seed dispersal in a forest mosaic

Dysoxylum malabaricum216 km2

98% of seed dispersed less 

than 200 m

Ismail et al 2017 New Phytologist



Landscape level integration

• When to plant?
• Where to plant?
• What to plant?
• Who will manage?
• What will be the 

costs?
• What will be the 

benefits?



Forest giants in the pasture: Peru

Brazil nut production in Madre de Dios, Peru  
Bertholletia excelsa



Pollination

Value
Chains

Genetics

Certification

Supporting 
sustainable 
supply chains 
of Brazil nuts

From Peru to 
Switzerland

Reproductive 
Ecology

Adaptive Management

www.                   .pe

$



+

• Collaboration among partners
• Guiding principles of FLR
• Monitoring and assessment



Summary
• If we don’t consider genetic diversity, we 

will not achieve resilient forest landscape 

restoration

• We need tools and Capacity for effective 

implementation of goals

• We need integrative thinking from FLR to 

deliver SDGs 

• FTA provides a powerful platform
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