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Professor Philip J. White leads the Environment Plant Interactions Programme at the Scottish Crop Research Institute. He 
is Special Professor in Plant Ion Transport at the University of Nottingham and Visiting Associate Professor at the Comenius 
University, Bratislava. He convenes the Plant Transport Group of the Society of Experimental Biology (UK) and is a member 
of the International Council on Plant Nutrition. He has published >200 scientifi c articles and edited books on Plant Nutritional 
Genomics (2005) and The Ecophysiology of Plant-Phosphorus Interactions (2008). He is currently engaged on projects 
addressing plant mineral nutrition, from the genes to the harvest. His research has three broad objectives: to optimise the use 
of mineral fertilisers in crop production; to reduce the entry of toxic elements into the food chain; and to improve the nutritional 
quality of crops through their biofortifi cation with essential minerals, such as calcium, selenium, zinc and iron.

This lecture refl ects on the defi nition of food security as having suffi cient, safe and nutritious food to meet the dietary needs of an 
active and healthy life. It provides an introduction to plant mineral nutrition and illustrates the contribution of mineral fertilisers to 
increasing crop yields during the Green Revolution. It notes that, in the immediate past, increased crop production was underpinned 
by agricultural intensifi cation and by the reduction of losses to weeds, pests and diseases. Food availability in the future will depend 
upon further reductions in “yield gaps”, reducing wastage, and the production of more with less input. It observes that crop 
production is often limited by low phytoavailability of essential mineral elements and/or the presence of excessive concentrations of 
potentially toxic mineral elements. It reviews how current research in agronomy and plant breeding is addressing the problems of 
mineral toxicities in agricultural soils to improve food security and the optimization of fertilizer applications for economic and 
environmental sustainability. It concludes with a perspective on how agriculture can produce edible crops that contribute suffi cient 
mineral elements for adequate animal and human nutrition through a combination of appropriate agronomic and genetic strategies.
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