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Collaborative Research in forest genomics and tree breeding : Mutual benefits and future contribution to adaptation of forests

Breeders provided :

• Pedigrees :

• Phenotypic information for a wide range of traits Molecular Geneticists provided : 

•

•A

  Why accelerated artificial selection from Forest Tree Breeding could assist adaptation of forests to climate change ? • Dissection of genetic variation a common interest in tree breeding and genomics • Results from 'Phenotype-Genotype' collaborative research • New perspectives from high throughput tree genome sequencing Outline estimate that landowners can realize net present values of $125 to over $750/ha across a range of productivity and silvicultural management regimes simply by planting the best genotypes that are currently available from commercial nurseries…" 2006. Journal of Forestry 104:352-358 tree breeding and in genomics Up to now mainly through Phenotype in tree breeding • Resemblance of phenotypes of related individuals is a proxy of Breeding Value • Variation of phenotype of a given individual across environments describes phenotypic plasticity • Breeding values allow prediction of adaptive and economical gains from selection E N V I R O N N E M E N T • DNA sequences of genes and individual genomes • Nucleotide variation and Structural variants • Nb of genes involved in traits of interest, their effects and their position on genome • Gene expression and gene function need : • to increase precision of genetic evaluation • to reduce selection age • to increase selection intensity • to develop more multi-trait selection • to better monitor genetic diversity Molecular markers (h 2 =1) tightly linked to genes involved in control of target traits can help

  

  

  

  

New perspectives from high throughput tree genome sequencing

Large genomes for forest trees

Reference Genome Sequence