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Genetically improved southern pines are planted on over 600,000 hectares each year and are 
common or predominant species on over 25 million hectares of non-planted forest land.  Their 
ability to efficiently convert CO2 into biomass and their widespread use in tree plantations have 
also made them cost-effective feedstocks for lignocellulosic ethanol production  and promising 
tools in efforts to curb greenhouse gas levels via carbon sequestration.  The demand for wood 
and fiber from the southern pines is projected to increase 35-40% within the next 50 years to 
accommodate the needs of a growing populace and to offset decreased tree harvesting in western 
and northern states.  However, the number of acres reserved for tree growth in the southern states 
is likely to decline due to increasing population growth and urbanization, forest health threats, 
and climate change impacts.  Consequently the U.S. forest products industry is looking for ways 
to significantly increase wood yields per acre, and forest managers are needing to genetically 
manage forest restoration efforts in changing environments.  Both pursuits are greatly limited by 
a paucity of information on southern pine gene space diversity. 
 
By de novo DNA sequencing ~ 5000 gene-enriched BAC clones and deep resequencing ~20,000 
expressed gene regions, we plan to achieve comprehensive characterization of the gene space 
diversity in a reference loblolly pine genome and in four major southern pine species: loblolly 
pine, slash pine, longleaf pine, and shortleaf pine. We will achieve this through high-throughput 
massively parallel sequencing of genes from the loblolly pine reference genotype 7-56 and from 
population samples of 100 unrelated individuals in each species. DNA sequence diversity within 
and among the species will be characterized and publicly distributed. We will construct a high 
resolution, high density reference gene space map of loblolly 7-56 which will be integrated with 
BAC and FISH based physical maps.  Comparative gene space maps for the four southern pines 
will be constructed.  It is our intention that public distribution of the data will lead to new cost-
effective SNP genotyping assays that will be used for genome mapping, molecular breeding and 
genetic improvement of carbon sequestration traits and biomass feedstock traits, genetic 
management of breeding populations, and conservation of native forest populations. The 
extensive population sequence data for the four species will also provide invaluable comparative 
population genomics information about nucleotide diversity, population structures, 
phylogeographic and phylogenetic relationships. 
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