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U.S. Forest ServiceU.S. Forest Service

Genetics and Tree Genetics and Tree 
Breeding Research for Breeding Research for 
Energy and Biobased Energy and Biobased 

ProductsProducts



U.S. Forest Service R&DU.S. Forest Service R&D
Developing science and technology to Developing science and technology to 
sustainably produce, manage, harvest and sustainably produce, manage, harvest and 
convert forest biomass.convert forest biomass.
Wood to energy (heatWood to energy (heat--powerpower--biofuels), biofuels), 
chemicals and other wood productschemicals and other wood products
Dimensions include improved planting stock Dimensions include improved planting stock 
genetics and biotechnology, harvesting and genetics and biotechnology, harvesting and 
transportation, processing and storage, transportation, processing and storage, 
conversion, economics, and sustainability.conversion, economics, and sustainability.



Forest Service R&D:Forest Service R&D: 
Feedstock Management SystemsFeedstock Management Systems
Regeneration Regeneration 
optionsoptions
Density Density 
relationshipsrelationships
Nutrient and water Nutrient and water 
use efficiencyuse efficiency
Product Product 
optimizationoptimization
Functional Functional 
optimizationoptimization



Forest ServiceForest Service-- Genetics R&DGenetics R&D

Traditional tree breedingTraditional tree breeding
PoplarPoplar
WillowWillow
Loblolly pineLoblolly pine
EucalyptsEucalypts

Genome sequencing and mappingGenome sequencing and mapping
Screening Screening 

Wood  formationWood  formation
Crown architectureCrown architecture

PotentialPotential
Enhanced breeding, testing and selectionEnhanced breeding, testing and selection
Infrastructure for breeding traits and adaptabilityInfrastructure for breeding traits and adaptability
Enhanced yield, specific stress tolerance, fertility control, Enhanced yield, specific stress tolerance, fertility control, 
eliminating undesirable crop characteristicseliminating undesirable crop characteristics



Forest Service R&D: SustainabilityForest Service R&D: Sustainability

ProductivityProductivity
Soil and water Soil and water 
qualityquality
HabitatHabitat
Landscape functionLandscape function
Land use changeLand use change
Net energy and net Net energy and net 
GHG emissionsGHG emissions



The DOE Bioenergy Research CentersThe DOE Bioenergy Research Centers
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Bioenergy Research Centers Bioenergy Research Centers 
Solicitation PackageSolicitation Package



Making Cellulosic EthanolMaking Cellulosic Ethanol

Basic TransformationBasic Transformation
LignocelluloseLignocellulose →→

 
Sugars         Sugars         →→

 
EthanolEthanol



DOEDOE-- Bioenergy Research Bioenergy Research 
Centers Basic RationaleCenters Basic Rationale

CostCost--effective production of cellulosic biofuels effective production of cellulosic biofuels 
will require transformational breakthroughs in will require transformational breakthroughs in 
basic basic sciencescience
The scientific problem is highly challenging, but The scientific problem is highly challenging, but 
very well definedvery well defined
Systems biology and biotechnology revolution Systems biology and biotechnology revolution 
provide powerful new tools for addressing this provide powerful new tools for addressing this 
challengechallenge



Partnerships and Partnerships and 
FundingFunding

To be funded at up to $25 million per Center per To be funded at up to $25 million per Center per 
year for five years ($375 million total DOE year for five years ($375 million total DOE 
investment planned)investment planned)
All are partnerships:  total of 18 major universities, All are partnerships:  total of 18 major universities, 
7 national labs, several private firms, and a 7 national labs, several private firms, and a 
nonprofitnonprofit



Complementary, Synergistic Research Complementary, Synergistic Research 
AgendasAgendas

DOE DOE BioEnergyBioEnergy Science Center (BESC)Science Center (BESC) led by led by DOEDOE’’ss Oak Ridge Oak Ridge 
National Laboratory (ORNL) in Oak Ridge, Tennessee. National Laboratory (ORNL) in Oak Ridge, Tennessee. 

Emphasis on overcoming Emphasis on overcoming ““recalcitrancerecalcitrance”” and improving deconstructionand improving deconstruction
Focusing on Focusing on switchgrassswitchgrass and poplar (building on ORNL work)and poplar (building on ORNL work)

DOE Great Lakes Bioenergy Research Center (GLBRC)DOE Great Lakes Bioenergy Research Center (GLBRC) led by the led by the 
University of Wisconsin in Madison, Wisconsin, in close collaborUniversity of Wisconsin in Madison, Wisconsin, in close collaboration ation 
with Michigan State University in East Lansing, Michigan. with Michigan State University in East Lansing, Michigan. 

Focusing on a variety of different plants; agronomic orientationFocusing on a variety of different plants; agronomic orientation
Will also study economic and environmental sustainabilityWill also study economic and environmental sustainability

DOE Joint DOE Joint BioEnergyBioEnergy Institute (JBEI)Institute (JBEI) led by led by DOEDOE’’ss Lawrence Berkeley Lawrence Berkeley 
National Laboratory. National Laboratory. 

Focusing on Focusing on ““model cropsmodel crops”” of of ArabidopsisArabidopsis and rice, with expectation of and rice, with expectation of 
transferring knowledge to bioenergy cropstransferring knowledge to bioenergy crops
Strong focus on microbial processes and fuel synthesisStrong focus on microbial processes and fuel synthesis

All 3 centers will make use of DOE Joint Genome Institute, lightAll 3 centers will make use of DOE Joint Genome Institute, light sources, sources, 
and other facilities in the Office of Science complexand other facilities in the Office of Science complex



DOEDOE-- Biomass ProgramBiomass Program-- 
FeedstocksFeedstocks

Office of Energy Efficiency and Office of Energy Efficiency and 
Renewable EnergyRenewable Energy

Judy K. Partin
Pacific Northwest LaboratoryPacific Northwest Laboratory























Joint USDA/DOEJoint USDA/DOE 
Biomass Research and Biomass Research and 
Development InitiativeDevelopment Initiative



The Energy Policy Act of 2005 amended Section The Energy Policy Act of 2005 amended Section 
307(d)(1) 307(d)(1) ––

 
(4) of the Biomass R&D Act of 2000 and (4) of the Biomass R&D Act of 2000 and 

set forth the technical areas for the joint solicitation.set forth the technical areas for the joint solicitation.
The Technical Areas are: The Technical Areas are: 

1) 1) Feedstock Production through the development of crops and croppiFeedstock Production through the development of crops and cropping ng 
systems relevant to production of raw materials for conversion tsystems relevant to production of raw materials for conversion to biobased o biobased 
fuels and biobased products. fuels and biobased products. 

2) 2) Overcoming Recalcitrance of cellulosic biomass through developinOvercoming Recalcitrance of cellulosic biomass through developing g 
technologies for converting cellulosic biomass into intermediatetechnologies for converting cellulosic biomass into intermediates that can s that can 
subsequently be converted into biobased fuels and biobased produsubsequently be converted into biobased fuels and biobased products. cts. 

3) 3) Product Diversification through technologies relevant to productProduct Diversification through technologies relevant to production of a range ion of a range 
of biobased products (including chemicals, animal feeds, and cogof biobased products (including chemicals, animal feeds, and cogenerated enerated 
power) that eventually can increase the feasibility of fuel prodpower) that eventually can increase the feasibility of fuel production in a uction in a 
biorefinerybiorefinery. . 

4) 4) Analysis that provides strategic guidance for the application ofAnalysis that provides strategic guidance for the application of biomass biomass 
technologies in accordance with realization of improved sustainatechnologies in accordance with realization of improved sustainability and bility and 
environmental quality, cost effectiveness, security, and rural eenvironmental quality, cost effectiveness, security, and rural economic conomic 
development, usually featuring systemdevelopment, usually featuring system--wide approaches. Joint Solicitation wide approaches. Joint Solicitation 
AwardsAwards



Sun Grant CentersSun Grant Centers

http://www.sungrant.org/index.cfm


The Sun Grant MissionThe Sun Grant Mission

Through development, distribution and Through development, distribution and 
implementation of biobased energy technologies, implementation of biobased energy technologies, 
the Sun Grant Initiative holds these aims:the Sun Grant Initiative holds these aims:

Enhance America's national energy securityEnhance America's national energy security
Promote diversification and environmental Promote diversification and environmental 
sustainability of America's agriculturesustainability of America's agriculture
Promote opportunities for economic Promote opportunities for economic 
diversification in America's rural communities diversification in America's rural communities 

http://www.sungrant.org/index.cfm


The Sun Grant InitiativeThe Sun Grant Initiative

A concept to solve America's energy needs and
revitalize rural communities with Land Grant University Research,

Education, and Extension programs
on renewable energy and biobased, non-food industries

SGI Regional Centers
Oregon State University

South Dakota State University
Oklahoma State University

Cornell University
University of Tennessee



Feedstock WorkshopsFeedstock Workshops

Partnership with DOE Office Partnership with DOE Office 
of Biomass Programsof Biomass Programs
Feedstock development Feedstock development 
workshops held in each region workshops held in each region 
(2006(2006--2007)2007)
Collected input from Collected input from 
stakeholders on biomass stakeholders on biomass 
availability and sustainable availability and sustainable 
supplysupply

http://www.sungrant.org/index.cfm


Regional Partnership ProgramRegional Partnership Program
Biomass resource assessmentBiomass resource assessment

Issues related to biomass supply, costs, food vs. fuel, water Issues related to biomass supply, costs, food vs. fuel, water 
availabilityavailability
Spatially explicit dataSpatially explicit data

Biomass resource developmentBiomass resource development
Optimize residue removal systems for wood, herbaceous, and grainOptimize residue removal systems for wood, herbaceous, and grain
cropscrops
WideWide--scale field trials to fill information gapsscale field trials to fill information gaps
Woody crops national lead housed in SE (Univ. of TN)Woody crops national lead housed in SE (Univ. of TN)

Biomass crop developmentBiomass crop development
Increase biomass production through breeding and new plant Increase biomass production through breeding and new plant 
developmentdevelopment

Education and outreachEducation and outreach
Expand Expand BioWebBioWeb content and other information delivery optionscontent and other information delivery options

http://www.sungrant.org/index.cfm


Bioenergy Feedstock AtlasBioenergy Feedstock Atlas
National estimate of feedstock National estimate of feedstock 
potential (supply curves) based on potential (supply curves) based on 
regional inputregional input
Identification of sustainability limitsIdentification of sustainability limits
Nationally coordinated, Regionally Nationally coordinated, Regionally 
managedmanaged
Standardized dataStandardized data

Field dataField data
Spatial data layersSpatial data layers

Integration of literature and field data Integration of literature and field data 
to develop relationships between to develop relationships between 
yield and environmental factorsyield and environmental factors
Economic analysis of production to Economic analysis of production to 
delivery using regional data.delivery using regional data.

http://www.sungrant.org/index.cfm


“…“…the capacity to meet the capacity to meet 
the needs of the the needs of the 
present without present without 
compromising the compromising the 
ability of future ability of future 
generations to meet generations to meet 
their own needstheir own needs””

SustainabilitySustainability

((BrundtlandBrundtland Commission, 1987)Commission, 1987)

EnvironmentEnvironment

EconomyEconomy

SocietySociety



Managing our lands for energy, food and fiber



Thank you!Thank you!

Contact Information:

(970) 295-5947

mpattonmallory@fs.fed.us

For more information, please visit: 
http://www.fs.fed.us/woodybiomass
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