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Plant Nanobiotechnology for Sustainable Agriculture 
Abstract:  Incomplete understanding of how a nanomaterial’s properties control its activity, fate, and

bioavailability in agricultural systems hinders development of novel applications, e.g. agrochemical delivery. My 
current research aims to develop a more fundamental understanding of how the properties of nanomaterials 
can be engineered to promote phloem loading in foliar applications, and how nanomaterial and soil properties 
together affect nanomaterial transformations. Using synchrotron X-ray analysis, the spatial distribution and 
speciation of metal and metal oxide NPs in living samples of terrestrial plants is used to determine how 
nanomaterial properties influence their uptake and translocation. Methods to measure CuO nanoparticle 
dissolution in soils, and correlating dissolution rate with toxicity and plant nutrient utilization are also presented. 
Overall, the body of evidence indicates great potential for manipulating nanomaterial properties for beneficial 
applications in agriculture and for increasing agrochemical utilization efficiency and sustainability of food 
production. 
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Greg Lowry is the Walter J. Blenko, Sr. Professor of Civil and Environmental Engineering 
at Carnegie Mellon University. He is the Deputy Director of the NSF/EPA Center for 
Environmental Implications of Nanotechnology (CEINT), and an Associate Editor of 
Environmental Science: Nano and Nature: Scientific Data. Dr. Lowry earned his B.S. in 
Chemical Engineering from the University of California at Davis, M.S. from the University 
of Wisconsin at Madison, and Ph.D. in Civil and Environmental Engineering and Stanford 
University. His current research and teaching focuses on safely harnessing the unique 
properties of engineered nanomaterials for applications in water treatment and food 
production. He has authored or co-authored more than 140 peer-reviewed journal 
articles (H-index=64). He currently serves on the AEESP board of directors, and advisory 

board for the international research Center, NanoFASE. He is currently serving on the National Academy of 
Science Committee on “Science Breakthroughs 2030: A Strategy for Food and Agricultural Research” and he 
served on the NRC committee to Develop a Research Strategy for Environmental Health and Safety Aspects of 
Engineered Nanomaterials.  Dr. Lowry has received awards from the ASCE (Walter L. Huber Civil Engineering 
Research Award), the AEESP (Malcolm Pirnie/AEESP Frontiers in Research Award), and the ACS (Best Feature 
Article in ES&T for 2012). He was recognized as a highly cited researcher (top 1%) in the area of environment 
and ecology by Thompson Reuters in 2014 and 2015. Dr. Lowry has served as PI or Co-PI on grants from the 
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National Science Foundation, U.S. Department of Defense, U.S. Department of Energy, and U.S. Environmental 
Protection Agency, and from industry. 




