Populus (poplars, aspens, cottonwoods)

 Distributed throughout
the N. hemisphere

o ~30 species




U.S. programs

* Populus trichocarpa (Black cottonwood)
* Populus deltoides (Eastern cottonwood)
* Populus nigra (Black poplar)
* Populus maximowiczii (Asian poplar)
e Hybrid combinations
 P. X generosa
(P. deltoides x P. trichocarpa)
 P. x canadensis
(P. deltoides x P. nigra)
e P. deltoides x P. maximowiczii

"




Versatile Crop
e Pulp
e Solid wood products

e Dedicated energy
feedstock
e 2,200 stems/acre for
2-year coppiced
rotations
 Environmental
remediation




Early Rapid Growth




 Europe: 2.8 million acres
e China: 1.9 million acres
« USA: 84,500 acres
* Lower Mississippi River Valley|
e Central/North Central
o Pacific Northwest
e« Canada: 27,223 acres




Poplar as U.S. Bioenergy Crop:
e 1973: OPEC oil embargo

e 1977: DOE Biomass
Feedstock Development
Program
* Perennial crop focus

e 1978: Poplar & other
woody crop research

e 1992: Poplar chosen as
model energy crop

e 2004: DOE-JGI releases
Poplar genome seguence
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Dedicated cellulosic
energy crops must be

Capture and Allocation of Carbon

d eve I 0 ped & tested + Increased photosynthesis

- Optimized photoperiod response
re IO n aI I + Optimized crown and leaf architecture
g y « Greater carbon allocations to stem

diameter vs height growth

S5-year-old tree

Poplar advantage: 20
Leverage experience &

. Biomass
genetlc resources - Controlled and readily L

processable cellulose,

developed elsewhere e

composition with

Tolerance and Sustainability

- Pest and disease resistance
- Drought and cold tolerance
» Floral sterility

- Regulated dormancy

+ Delayed leaf senescence

value-added chemicals

Need accelerated St
domestication for oo Lo
biomass production
Poplar advantage:

Molecular tools &

genomic resources

developed

+ Optimal nutrient
acquisition and use

« Rhizosphere and microbial
community health

U.S. Department of Energy



Hybrid Poplar Breeding & Testing
In Virginia
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