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R{&EPHI2: A Science Roadmap for Agriculture

Challenge 1

We can develop new and more competitive crop
products and new uses for diverse crops and novel
plant species

BACKGROUND AND RATIONALE

Significant portions of the U.S. agricultural harvest are sold overscas cach year as raw
commodities. New technologies have the potential to multiply the value of that export
many fold. Some research indicates that we sell our harvests in the global marketplace
for as Bttle as anc-tenth of their eventual value, sacrificing jobs and profits in the ex-
change

Meznwhile, the LS. farm comumunity enjoys recard harvests while, at the sume time,
suffering econamic losses Federal commos bsidy programs—price s
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CONSEQUENCES OF IGNORING THE NEEDS

Without a meaningful contribution from crop-based renewable resources, the
bioproducts industry, manufacturing, and building sectors of the US. econamy wd] be

faced with meeting the market demands for products and
materials with o i on or limts to the extrachion of
natural resources. The absence of any at to the of

sound agricultural production and marketing infrastructure could represent a significant
impediment to the economic success of new crop products and could potentially lead to
wncreased destruction of soil and water resources and degradation of the environment.

Additionally, we can speculate that if current trends are not reversed, significant com-
modity markets at home and sbroad wall be lost to ULS. producers. This expectanon
reflects higher production costs and stiffer US. envimnmental protection regulations
relative to global competition. If we fiil to respond, more food, fircl, and fiber will be
produced in foreign markets—to the detriment of our farm families, rural communities,
the nation’s overall economic vitality, and homeland security (see Challenge 6)

SPECIFIC OBJECTIVES OF A NATIONAL RESEARCH PROGRAM
We are proposing that science be used to develop U.S.-produced agricultural
commodities through efiaent technologaes that.

+  Expand agricultural market opportunitics for ULS. firmers by adding valuc to mw
agricultural harvests;
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*  Market infrastructure research aimed at commercially viable bioproducts;

+  Impmovements in the cfficiency of crop biomass production and processing to
enhance its competitive advantage relative to using petrochemicals and timber
from natonal forests; and,

«  Managing site-specific, within-ficld, and arca-wide variability in yicld and quality
using precision farming technologics;

«  Producing plant biomass with less soil disturbance, either through the use of
perenmial crops or “no-tll" annual crops (crops grown using techniques that
reduce or eliminate soil disturbance during planting and cultivating while main-
tamnmng crop yield, even in wet years), both to reduce production costs and to bt
cnvironmental impacts; and,

Control pests and discases, and better manage soil and water resources to assure
sustainable productivity.

POTENTIAL IMPACTS OF THE RESEARCH

The time frame for the proposed rescarch may reach two decades. Much will necd to be
accomplished before many of the cnvisioned technologics become standard practice.
Major commodities have anly recently been genetically mansformed, and many have not
been DNA scquenced for the traits that are likely to be the subjects of this rescarch.

Neverthcless, it can be expected that the following outputs would result from this
research: '
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