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Challenges and opportunities in producing crops appropriate 
for biomass-based energy systems

Sustaining Benefits from Working Farms, Ranches and Forests
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Feedstock Supply ςAgricultural and Forest Biomass

üFarms and Forest,

üEnergy self-sufficiency,

üEnvironment,

üLandowner options ,

üJobs, 

üMarket development, and

üTrade.
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Integrated Biobased Products and Bioenergy Approach 
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A challenging management environment
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Uses

Fuels:

īEthanol

īOther Liquid Fuels

īHydrogen

Electricity and Heat

Biobased Products

ïComposites

ïSpecialty Products

ïNew Products

ïChemicals

ïTraditional Products

The Biomass Feedstock Opportunity & Potential

Conversion

- Manufacturing

- Co-firing

- Combustion

- Gasification 

- Hydrolysis

- Digestion

- Pyrolysis

- Extraction

- Separation

Feedstock

- Forest Residues

- Hazardous Fuel

Treatments

- Short Rotation

Woody Crops

- Wood Waste

- Conventional 

Forestry

- Mill Wastes & 

Residues
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Timberland in the U.S.

ÅOver 207 million 

hectares of 

timberland in the U.S. 

ÅOver 25 billion tons of 

standing biomass

ÅVariation in ownership 

patterns, policies and 

attitudes determine 

access to forest 

resources
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U.S. Forest Biomass
ÅU.S. annual forest growth 

is 1.7 times greater than 

annual removals

ÅVaries from 1.2 in the south 

central to 3.3 in the pacific 

northwest

ÅAlso varies by forest type 

and species

ÅWith technical, regulatory 

and social constraints an 

estimated 369 million odt 

of woody biomass is 

available each year 

(Perlack et al. 2005)
(Smith et al. 2009)
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Woody Biomass Resources

ÅVariety of sources ranging from forest biomass to harvesting 

and manufacturing residues to short rotation woody crops 

(SRWC)

ÅMultiple sources can be harvested at different times of the 

year and mixed

ïLimits need for long term storage of feedstocks

ïConsistent year round supply can be maintained

ïHandling and transportation systems developed and in place

ïJust-in-time harvest and delivery 

ÅSRWC and forests are perennial systems with low annual 

inputs and high potential to generate a broad range of 

ecosystem services
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Leading Short-Rotation Woody Crops Systems

Southern Pine 
ü -- Loblolly

Hardwoods 
ü -- Poplar, 

ü -- Eucalyptus, 

ü -- Sycamore, 

ü -- Sweetgum

Coppice 
ü -- Willow

http://www.forestryimages.org/images/768x512/3948024.jpg


Selected Sources of Woody Biomass

Spectrum of systems and associated gradients in silvicultural inputs and effects on soil productivity  (Volk, et al after Burger, 2002).
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(Stokes 2010)
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Expected production for selected woody crops

ÅLoblolly Pine

ÅHybrid Poplars

ÅWillows

ÅEucalyptus

Å 9        10        12 

Å 6          9        12

Å10        12        15

Å18        22        25

Low Avg. High

(dry Mg/hectare-yr)
Coleman and Kline, 2010

Volk, et al, 2010
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Loblolly Pine (Pinus taeda)

ÅMain species on over 

12 million ha

ÅMakes up over one-

half of the standing 

pine volume

ÅYields (odt/ha)

ÅCurrent: 9 - 11

ÅNear future: 13 - 18

ÅDistant future: 20+
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Impact on Growth
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Eucalyptus

ÅMore than 700 species of 

Eucalyptus world wide

ï20 species widely planted in 

over 100 countries

ÅSome of the fastest growing 

trees in the world 

ÅAdvantages

ïrapid growth rate

ïresistance to disease and 

insects

ïdesirable wood properties

ïcoppicing ability

ÅLimitation

ïCold hardiness
(ArborGen)
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Eucalyptus

ÅEucalyptus benthamii 

(Eben) and Eucalyptus 

macarthurii (Emac) are 

fast growing with 

sufficient frost tolerance 

for most of the Gulf and 

Atlantic Coastal Plains 

in the southern US. 

ÅPlanted for both pulp 

and bioenergy

Recommended planting range (ArborGen)
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üHybrid Poplar  - Genus  Populus

ü 29 species from the northern 

hemisphere 

üAspens, cottonwoods, poplars

üHabitat

üWarm to cold temperate climates

üAdapted to wetlands and 

uplands

üFastest growing tree in the 

temperate zone

üAcceleration phase of stand 

development can occur within 

three years of establishment

(Brian Stanton 2010)

Harvesting hybrid poplar plantation in 
the Pacific Northwest



20

(Bill Berguson 2010)

Hybrid Poplar Production

ÅCurrent acreage 
planted at about 750 
ï1,500 plants ha-1

ÅWeed control for first 
2-3 years 

ÅFertilizer applications 
in early and mid 
rotation

ÅHarvested using 
forestry equipment on 
10 -12 year rotations

Hybrid poplar several weeks after 
planting


