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Project Goals/Description: The overall goal of the proposed research, funded through Plant Feedstock
Genomics for Bioenergy, is to increase the water use efficiency, drought resilience, and yield of high
biomass energy sorghum and other C4 bioenergy grasses. Energy sorghum hybrids have been developed
that have high biomass yield, excellent greenhouse gas displacement values, and good nitrogen use
efficiency (1, 2, 3). Further increases in biomass yield will require the development of energy sorghum
with improved water use efficiency, root systems with excellent water extraction properties and drought
resilience. This goal will be accomplished by carrying out the following research objectives: (i) identify
traits and molecular responses that improve the water use efficiency and drought resilience of energy
sorghum using root-trait lysimeters and field analysis, (ii) characterize the genetic basis of variation in
water use efficiency and drought resilience using the energy sorghum association panel and RIL
populations, and (iii) test the utility of traits that modulate water use efficiency and drought resilience in
energy sorghum hybrids through marker-assisted breeding.

References

1. Mullet, J.E., Morishige, D.T., McCormick, R., Truong, S., Hilley, J, McKinley, B., Anderson, R.,
Olson, S., and Rooney, W. (2014) Energy Sorghum — A Genetic Model for the Design of C4 Grass
Bioenergy Crops. Journal of Experimental Botany 65: 3479-3489 (doi:10.1093/jsb/eru229)

2. Olson, Sara, Kimberley Ritter, Jim Medley, Ted Wilson, William Rooney, and John E. Mullet (2013)
Energy Sorghum Hybrids: Functional Dynamics of High Nitrogen Use Efficiency. Biomass and
Bioenergy 56: 307-316.

3. Olson, S.N., Ritter, K., Rooney, W., Kemanian, A., McCarl, B.A., Zhang, Y., Hall, S., Packer, D.,
and Mullet, J. (2012) High Biomass Yield Energy Sorghum: Developing a Genetic Model for C4
Grass Bioenergy Plants. Biofuels, Bioproducts and Biorefining 6: 640-655 (DOI: 10:1002/bbb)

Funding for this research project is provided through the Plant Feedstock Genomics to Bioenergy
Program.





