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ABSTRACT
The U.S. Department of Energy has a major interest in developing dedicated bioenergy
crops that accumulate high biomass rapidly in the midst of abiotic stresses, while
minimizing energy input requirements for crop cultivation and extraction of energy.
There is an important role for biotechnology in crop improvement. In order to determine
the best strategies for improving relevant traits, we require a better understanding of the
mechanisms contributing to growth and stress tolerance and their regulation.
Phytohormone signaling and distribution of nutrients to growing tissues and regulate
traits important to bioenergy, such as stem architecture and biochemistry, and overall
biomass yields, as well as tolerance to stresses, but the mechanisms of regulation are
not completely understood. Using carbon-11 radiolabeled carbon dioxide to trace and
image patterns of carbon distribution throughout the plant we have gained insights to
mechanisms controlling carbohydrate allocation, and the regulatory influence of
carbohydrates over shoot architecture. I will present ongoing studies of carbohydrate
transport and whole-plant allocation in the context of DOE missions to develop
dedicated non-food crops for bioenergy.
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