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Why Bioenergy Crops?

Energy Security is as important for any country as Food
Security

FProfections

In the US, In 2010, 5 out of 10 gallons
we pumped in our cars
came from a foreign country

Domestic Supply

EISA of 2007 mandates the use

36 billion gallon of biofuels by 2022

(1/4th of the petroleum consumption in 2009); 21 billion
from cellulosic biofuels

Sustainable production of biomass feedstock is one of

the major bottlenecks
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Agroforestry: A Flexible Land Use
System to Accommodate Biomass
Production

Intentional integration Miseratid
of trees and

crops/livestock where
interactions are
intensively managed
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Commercial Scale Example
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Biomass Production Potential

Species Anmual yield (Mg ha ') Rotation Location Citation
Agricultral crop
Maize (Zea mays) grain 7-9 Annual  Illincis Tollenaar and Lee (2002)
Maize grain o7 Anmual  United USDA (20104, b)
States
Sorghum { Sorghum bicolor) grain 45 Annual  United USDA (20104, b)
States

Tree species

Black locust (Robinia pseudoacacia) 73 Anmual  Kansas Geyer (2006)
Cotonwood (Populus deltoides) 54 Annual  Kansas Geyer (2006)
Honey locust (Gleditsia triacanthos) 6.1 Anmual  Kansas Geyer (2006)
Poplar ( Poprlus) clones
7300501 16.8 5 years  lowa Riemenschneider et al. (2001)
B0X00601 172 5 years  Wisconsin Riemenschneider et al. (2001)
D121 6.8 5 years  Minnesota Riemenschneider et al. (2001)
Eugenii 17.0 10 years  lowa Goemdt and Mize (2008)
Eugenii 54 T years  lowa Tufekciogh et al. (2003)
Crandon 0.0 10 years  lowa Goemdt and Mize (2008)
Silver maple (Acer saccharinurm) 53 Annual  Kansas Geyer (2006)
Silver maple 18.0 10 years  lowa Goemdt and Mize (2008)
Silver maple g4 4 years  lowa Schultz et al. (1995)
Willow (Salix) clones
SXG6T 183 2 years  Minnesota Thelemann et al. (2010)
QEE2-41 125 2 years  Mimnesota Thelemann et al. (2010)
Grass
Miscanthus 2.6 Annual  Dlinois Heaton et al. (2008)
(Miscanthus = giganteus)
Switchgrass (Panicum virgamim) 10.4 Annual  llincis Heaton et al. (2008)
Switchgrass 94 Anmual  linois Khanna et al. (2008)
Switchgrass 13.1-19.9 Annual  lowa Tufekciogh et al. (2003)
Giant cane (Arundinaria gigantea) 6.8 5 years  llinois Schoonover, personal

communication




Alley Cropping Design
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Riparian Buffer: Another Agroforestry
Practice Suitable for Biomass Production

Fast-Growing Trees

Slow-Growing Trees

Shrubs Native grasses/Forbs

hmbank
hineering
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Can Agroforestry Biomass Production
Systems Help Water Quality?

We support agroforestry as a land management
approach because it helps landowners achieve
certain natural resource goals, such as clean
water and productive soils...America’s economic
success is directly linked to a continuous and

abundant supply of clean water (Sec. Vilsack,
April 17,2012)

Science is Now Supporting the Claims!
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Water Quality: Major National Issue

Rivers 3,533,205 miles 16% 449,
Lakes 41.7 million acres 39% 64%
Estuaries 87,791 square miles 29% 30%

EPA, 2009

EJ The Center for Agroforestry

University of Missouri

A Global Center for Agroforestry, Entreprencurship and the Environment



What does It Mean?

Total Nitrogen Total Phosphorus
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PHOSPHORUS NITROGEN
One of 405 hypoxic
zones identified
around the world
(2012)
Sources Only 162 zones in
B Corn and soybean crops
[[J Other crops 1980'

[l Pasture and range
B Urban and population-related sources
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Seeing Is Believing: Crop vs. Grass + Trees
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Promising Biomass Feedstock Species
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What Does it Mean at the Farm Scale?

4 Average load 1.602 (100%)
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What Does it Mean at the Small
Watershed Scale?
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What Does it Mean at the Large
Watershed Scale?

142,700 ha

80% Agriculture/Pasture
9% Forest

5% Wetland

4% Water

2% Urban

15% of highly erodible and marginal
land converted to switchgrass

SWAT model simulation, Rathbun Lake watershed, lowa.
Neppel et al. 2001




Substantial Improvement in Water

Figure 8 Areas of Agricultural Land Converted to Switchgrass for Biomass
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Why Agroforestry Shows Greater
Potential for Reducing Sediments,
Nutrients and other Agrochemicals?
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Greater Above and Belowground
Biomass Production
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A Blueprint for Bio-based Economy
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In Conclusion........

We should support agroforestry as a land
management approach because it helps
landowners achieve certain natural resource

goals, such as clean water and productive soils...
(Sec. Vilsack, April 17, 2012)

...while providing the much needed biomass
feedstock for a bio-based economy

Much work still remains........

...to make this market-based approach to
conservation a reality
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