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RENEWABLE ENERGY: BIOFUELS

Reduce CO,
Increase domestic energy production
Long-term energy solution

22 million acres: cropland
41 million acres: pasture |
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The_ Ideotype

Life history
— Perennial
— High aboveground biomass production
— Flowers late / little allocation to seed production

Physiology
— Tolerates
* Drought
» Low fertility
« Saline soils
— C, photosynthetic pathway
— High water/nutrient use efficiency

Other
— Highly competitive (reduces herbicide use)
— Few resident pests (reduces pesticide use)
— Allelopathic
— Re-allocates nutrients to roots in fall




“the thin green line”

Agronomic crops

Corn Soybean
Perennial
Cs4 photosynthesis X
Rapid establishment X X
Long canopy duration X
Grows at high densities X

Tolerates water stress

Tolerates marginal soils
Tolerates saline soils
Reallocation of nutrients to roots



* fast growing

» deep rooted

* no pests

* tolerates disturbance

85 MILLION SEEDLINGS PLANTED




Origin and Cost of Invasive Plants

The majority of our most damaging invasive
plants were intentionally introduced:

— Horticulture
— Forages
— Forestry

Invasive species are

costly:
$120 billion (U.S.)
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Invasive Plant Impacts

» Reduce native species « Disrupt trophic

diversity interactions

» Increase fire frequency+ Reduce pollinators

» Increase flooding » Disrupt mutualisms

+ Alter successional + Increase management
patterns costs

+ Alter nutrient cycles + Reduce recreation

» Increase soil salinity  « ad infinitum...




$25,000 per acre to control

o Pull. Kill. Plant.

gl







Invasion arithmetic




Putting Invasions in context

Most introduced species do not
become invasive

Invasiveness is not universal

Populations are invasive, not
species

All species have a non-zero
invasive probability

Invasive probability
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Species are not universally invasive

Barney & DiTomaso (2011) PLoS ONE



Crop selection / FIELD HARVEST
Breeding / GMO

CONVERSION  STORAGE ~ TRANSPORT



Right Plant, Right Place

1. Don’tp
2.Don’t p
3.Don’t p

ant noxious weeds
ant high risk species

ant near wild or native populations




Molecular Ecology (2005) 14, 2143-2154 doi: 10.1111/7.1365-294X.2005.02579.x

Crop-to-weed introgression has impacted allelic
composition of johnsongrass populations with and
without recent exposure to cultivated sorghum

P. L. MORRELL*§T. D. WILLIAMS-COPLIN ,*A. L. LATTU,tJ. E. BOWERS,*]. M. CHANDLER*

and A. H. PATERSON*t
*Plant Genome Mapping Laboratory, University of Georgia, Athens, Georgia 30602, +Department of Soil and Crop Sciences, Texas

A&M University, College Station, TX 77843-2474




Naturalized
Miscanthus sinensis
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EDDMapS. 2011. Early Detection & Distribution Mapping System. The University of Georgia - Center for Invasive Species and Ecosystem
Health. Awvailable online at http://www.eddmaps.org/; last accessed October 25, 2011.
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Naturalized
Miscanthus sacchariflorus













The alfalfa “invasion”?
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Storage as a propagule reservoir

e Do not store near sensitive habitats
e Visually inspect storage sites




Mitigation through Best Management Practices

(BMP)
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Figure 1. F.ow chart showing progression of energy crop production from the point where species are selected to the point where
zed at the bioenergy manufacturing focility.

) Biofuels Center
of North Carolina

Voluntary Best Management Practices for Energy Crops
- . Minimizing the Risk of Invasiveness
September 2011
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Invasion...

Biofueling the next

...perhaps, but slowly. For now.



camelina switchgrass Reed canarygrass
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