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Key Messages
1. Genomics could transform our understanding of Dipterocarps FGR 

2. Acceleration of research for conservation, restoration and sustainable use is 
resulting from forest genomics

3. The UK’s Global Challenges Research Fund (GCRF) creates an unprecedented 
opportunity for international partnerships

4. University of Oxford has long been active in forest research in SE Asia – New 
network under development with special emphasis on FGR



Global Challenges Research Fund (GCRF)
UK government development funds - £1.5 billion: for research on practical problems 
in developing countries (ODA) with in-country partners

• All areas of research
• Cutting edge science, multidisciplinary research

Alignment with the UN’s Sustainable Development Goals
Goal 15: Sustainably manage forests, combat desertification, halt and reverse land degradation, halt 
biodiversity loss

• 13 million hectares of forests (130,000 km2) are being lost every year
• Degradation of drylands has led to the desertification of 3.6 billion hectares

GCRF Priority challenges: 
6. Sustainable livelihoods supported by strong foundations for inclusive economic growth and 

innovation 
7. Resilience and action on short-term environmental shocks and long-term environmental 

change 
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Phylogeography based on chloroplast DNA haplotypes 
in Abies balsamea.

Cinget et al. (2015) 



Lamara t al., 2016

Molecular Basis of Quantitative Traits

Gene network for wood physical characteristics in Picea glauca



Genomic selection (GS) to Accelerate Tree Breeding 
Breeding population

Validation datasetModel training dataset

Build model to estimate GEBVs Estimate GEBVs

BV = breeding value based on 

phenotype and pedigree

GEBV = genomic-estimated 

breeding value 

Breeding PropagationTesting

4-8 years 4-8 years6-12 years

Traditional breeding program:

Breeding Prop.T

4 years 4 years2 yrsGenomic 
selection:



Why Dipterocarps?

• Forest in South East Asia are largely dominated by 
Dipterocarps

• Identified by APFORGEN workshop participants as 
conservation targets

• Huge species diversity – an opportunity and a 
challenge for sustainable management

• Unique case of a single taxonomic family that 
dominates an entire tropical region

• Several species on the IUCN Red list for 
endangered species



Species Richness



Large monophyletic group

Ducousso et al., 2004
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Forest Restoration and FGR
Dipterocarp forests are heavily logged and converted to other uses 
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Dipterocarp Genomics – Research Needs

Genomics could help to fill many
knowledge gaps:

• Phylogeny : Shorea, others

• Population genetics and mating
systems for conservation genetics

• Improved species identifications

• Understanding of local adaptation, 
adaptability to stressful conditions

• Develop diversity management tools

• Etc.



Dipterocarp Genomics - Approach
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Goal: Set up a diversity discovery
platform for all Dipterocarps

• Develop reference transcriptomes 
and/or genomes

• Set up platform for discovery of 
sequence variation applicable to all 
Dipterocarps

• Develop benchmark data 

• Develop projects with in-country 
partners



UK – SE Asia Network on Sustainable Forest 
Management 
University of Oxford has long been active in forest research in SE Asia

This new Network aims to facilitate multidisciplinary research on forests 
with a special emphasis on FGR – 2 year initial mandate

Specific goals
• Identify management problems and research needs in SE Asia

• Develop partnerships with stakeholders, end-users and research collaborators from 
SE Asia

• Facilitate the formation UK based research teams to address needs

• Develop research proposals

Regional research partnership workshop(s) – tentative date March 2018



Conclusions
• UK – SE Asia Network on Sustainable Forest Management aims to bring the full 

breadth of Oxford capacity to regional research needs 

• Our goal is to facilitate the development of impactful research through our 
Network activities 

• One of our major goals is to develop world class research into Dipterocarp genetics 
using the tools of genomics

• Your input is key to developing and implementing a vision that is grounded in 
regional needs



Questions ?





“Life on land” - UN Sustainable development goal 15
Goal 15: Sustainably manage forests, combat desertification, halt and 
reverse land degradation, halt biodiversity loss

• 13 million hectares of forests (130,000 km2) are being lost every year
• Degradation of drylands has led to the desertification of 3.6 billion hectares

TARGETS
• By 2020, ensure the conservation, restoration and sustainable use of terrestrial and 

inland freshwater ecosystems and their services, in particular forests, wetlands, 
mountains and drylands, in line with obligations under international agreements

• By 2020, promote the implementation of sustainable management of all types of 
forests, halt deforestation, restore degraded forests and substantially increase 
afforestation and reforestation globally

• By 2030, combat desertification, restore degraded land and soil, including land 
affected by desertification, drought and floods, and strive to achieve a land 
degradation-neutral world


