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FOREST ECOSYSTEMS GOOD AND SERVICES



Forest Degradation 

(FAO)

Deforestation and land degradation threatens the 

livelihoods, wellbeing, food, water, energy security and 

resilience of millions of people around the world. 

Over two billion hectares of land – an area the size of 

South America – are currently degraded, with a resulting 

loss of fertile soils, biodiversity and carbon stock.



Causes of Forest Decline

Source: Contreras-Hermosilla, 2000)



Forest Landscape 

Restoration (IUCN)

Forest landscape restoration (FLR) is the ongoing 

process of regaining ecological functionality and 

enhancing human well-being across deforested or 

degraded forest landscapes. FLR is more than just 

planting trees – it is restoring a whole landscape 

“forward” to meet present and future needs and to 

offer multiple benefits and land uses over time.

https://www.iucn.org/theme/forests/our-work/forest-landscape-restoration

https://www.iucn.org/theme/forests/our-work/forest-landscape-restoration


Forest Landscape 

Restoration (IUCN)

FLR manifests through different processes such as: 

new tree plantings, managed natural regeneration, 

agroforestry, or improved land management to 

accommodate a mosaic of land uses, including 

agriculture, protected wildlife reserves, managed 

plantations, riverside plantings and more.

https://www.iucn.org/theme/forests/our-work/forest-landscape-restoration

https://www.iucn.org/theme/forests/our-work/forest-landscape-restoration


FLR Initiatives

The Bonn Challenge is a global effort to restore 

150 million hectares of the world’s deforested 

and degraded land by 2020 and 350 million 

hectares by 2030. (http://infoflr.org/bonn-

challenge)

http://infoflr.org/bonn-challenge


More than two billion hectares worldwide offer opportunities for restoration — an area larger than South America.

http://infoflr.org/take-action/global-opportunities

http://infoflr.org/take-action/global-opportunities


Thomas et al., 2014



Adaptive Management

One of the best approaches, when dealing with 
an uncertain future, is diversification because no 
single approach will fit all situations, and this 
applies also to the development of forest 
management strategies (Ledig and Kitzmiller 
1992, Millar et al. 2007).



FGR & Resilience

In the biological realm, maintaining species and 
genetic diversity addresses the need to be 
prepared for whatever environmental changes 
might happen, and this is fundamental to the 
concept of resilience.



Strategic priority 14 23 

Support climate change adaptation and mitigation through proper management and use of FGR 



Strategic framework for the conservation 
and sustainable use of FGR

State of the World’s Forest Genetic 
Resources report 

Global Plan of Action on 
FGR



GPA-FGR

1. Improving the 
availability of, and 
access to, 
information on 
FGR,

2. Conservation of 
FGR



GPA-FGR

3. Sustainable use, 
development and 
management of FGR, 
and 

4. Policies, institutions
and capacity- building. 

WEBSITE: http://www.fao.org/3/a-i3849e.pdf

http://www.fao.org/3/a-i3849e.pdf


GPA FGR - FLR

Strategic priority 12 - Develop and reinforce 

national seed programmes to ensure the 

availability of genetically appropriate tree seeds 

in the quantities and of the (certified) quality 

needed for national plantation programmes 



GPA FGR - FLR

Strategic priority 13 - Promote restoration and 

rehabilitation of ecosystems using genetically 

appropriate material 

Strategic priority 14 - Support climate change 

adaptation and mitigation through proper 

management and use of FGR 



GPA FGR - FLR

Strategic priority 16 - Develop and reinforce 

research programmes on tree breeding, 

domestication and bioprospection in order to 

unlock the full potential of FGR



GPA FGR - FLR

Strategic priority 18 - Develop national 

strategies for in situ and ex situ conservation of 

FGR and their sustainable use



Strategy for Regional Collaboration 

1. Political and financial support mobilized for the 
implementation of the GPA FGR in AP

2. Conservation and sustainable use strategies developed 
for regionally important and threatened tree species 

3. Tree seed programmes strengthened to facilitate 
ecosystem restoration, support local livelihoods and 
climate change adaptation and mitigation 



Practices and problems in seed sourcing for forest and 

landscape restoration: results of a global survey
Riina Jalonen, Michel Valette, David Boshier, Jerome Duminil, Evert Thomas

IUFRO-AO Conference, Beijing, 26 October 2016
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Seed selection: few criteria*, few parent trees

48%

59%

15%

21%

29%

9%

2%

I don’t know

 no criteria

parent trees not isolated

min. distance between parent trees

min. no. of parent trees

good stem form

free from pests and diseases

Trait Population-level Other

What criteria does the project have for seed selection (subset):

*Typical for projects that

• focus on C sequestration or 

timber production

• are large (>500 ha)

• use seed from planted forests

• do not consider climate 

change in seed selection

(Axis 2, top in MCA)

(Jalonen et al., 2016)



From how many trees per species is the propagation material 
usually from, if known?

unknown 45%

Among those who knew:

Five or less trees* 35%

5<trees≤15 13%

More than 15 trees** 52%

**Recommended minimum for completely outcrossing 

species  (Rogers & Montalvo 2004)

Myristica malabarica (wild nutmeg) seed tree in 

Karnataka, India. Photo: Life Trust

*Typical for projects that:

• are large (>500 ha)

• focus on habitat restoration

• use nursery seedlings and seed from SPA

• use many species (>50)

(Axis 3, left in MCA)

(Jalonen et al., 2016)
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0% 25% 50% 75% 100%

Overall lack of seed sources

Lack of sources of preferred provenance

 Degraded or fragmented sources

Overall lack of material in markets

Origin in markets is unknown

Low quality in markets

 Lack of improved material

consistently or very often fairly often sometimes very rarely or never Missing

What problems does the project have in sourcing 
propagation material (subset)?

Markets

Seed sources

(Jalonen et al., 2016)



Conclusions of the Global 

Survey

Need to broaden “local is best” thinking 

- genetic viability and climate change overlooked

Need to assess and improve quality of restored and planted 

forests as seed sources

Seed selection guidelines and capacity strengthening urgently 

needed

- especially: large and climate-focused projects

Scaling up: invest in seed production and supply systems

(Jalonen et al., 2016)



Challenges to Strengthen 

Tree Seed  Systems  

Implementing the GPA-FGR (national/local policies; 

financial support) relevant to FLR.

Demonstrating the concrete link between genetically 

diverse seed sources (SS) and successful FLR 

initiatives.



Challenges to Strengthen 

Tree Seed  Systems  

Enhanced production systems for improved and 

diversified SS for FLR needs

Capacity-building to develop improved & diversified 

SS for FLR needs

Increased awareness to accessible SS for FLR 

demands
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