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Martin was awarded a degree in Botany by University College of Swansea in 1977, when he also won the Florence Mockeridge Prize in Botany.  His Ph.D. was awarded by the University College of Swansea in 1982.  Since then he has worked at University College of North Wales (1980-1985); the Hebrew University of Jerusalem (1985-1986); York University, Toronto (1987); and the University of Birmingham (1988-1989). From 1989 to 1998 he was Senior Lecturer in Environmental Biology at Oxford Brookes University before being promoted to Principal Lecturer in 1999 and becoming a Visiting Researcher in 2007. Martin is now Operations Manager for The John Ray Initiative and works with the Agriculture and Theology Project.

Much of Martin’s research concerns the mineral relations of higher plants and now concentrates on two elements - aluminium and silicon. Many aspects of his work involve electron microscopy, and particularly x-ray microanalysis, which is a technique for the localisation of mineral elements at the cellular and sub-cellular level. Other research areas include work on soils, environmental impact assessment and the biology of temporary ponds. He contributed the section on the science of climate change to the Christian climate change tour, Hope for Planet Earth in 2008 and 2009. Martin is a member of the Society for Experimental Biology, British Lichen Society and the Phytolith Society.  He is the author of many publications, including the chapter on soils in a bestselling book on environmental impact assessment. 

Presentation summary

Are GM crops necessary to secure global food supplies at affordable prices?

Martin suggested that we need to consider the context of the question he was asked to address – whether GM crops are necessary to secure global food supplies at affordable prices.  Looking at the world population, it is forecast to grow from 6.8 billion now to some 9 billion in 2050.  At the same time, whatever we do now we will experience some global warming, leading to more extreme weather events.  We are also expected to reach global peak oil production in 2030, and there is a reasonable chance it may occur by 2020. 

What type of improvements are we looking for to feed the population in this new century?  We will need plants that can provide higher yields, particularly in less advantageous circumstances (more heat, drought etc) while using less energy. We also need plants that will have less reliance on fossil fuels. If we have to use less nitrogen fertiliser because of decreasing fossil fuel availability it would lead to a reduction in production. 

The IAASTD report
 referred to by Michael argues that biotechnology has always been at the cutting edge of change. The assessment of modern technology runs behind developments and uncertainty about the benefits and harms is unavoidable.  The IAASTD report refers to biotechnology in general but it is a warning to us when we consider the issue of GM crops.  

What kind of GM crops do we have now and what is being developed?  99% of GM crops in the world are of two types: herbicide resistant crops and insect resistant crops.  These were engineered to protect plants against herbicides and insects.  In general these crops are shown to have increased yields, by up to 30% or more in insect-resistant crops according to an article in Nature 
 this year. However, it is worth noting that there are a growing number of reports that some of these crops are having problems with herbicide resistant weeds. 

More crops are being engineered to provide fortified foods. The most famous example is Golden Rice, developed to be used in areas where there is a shortage of vitamin A in the human diet.  This could be commercially available in some Asian countries by 2012. Other GM crops are being developed to produce vaccines.  

The present generation of GM crops with higher yields could be useful in further increasing productivity.  Others could be used to improve diets and to deliver vaccines. But where will the big gains in yield come from?  Plants have a number of different types of photosynthesis.  About 3% of plants are C4 (maize, sorghum and sugar cane) and are more efficient at harvesting carbon dioxide and grow better in water scarce conditions and in high temperatures. It may be possible to transfer these genes to other (C3) plants.  It may also be possible to produce plants that can cope with extreme conditions of heat, salinity, etc.  But most plants that grow naturally in such conditions normally develop slowly, and have poor yields.  It is more than 30 years since Martin started working in the field of salt tolerant plants and there has still been little progress in producing GM plants that are salinity resistant. Nitrogen fertilisers may become scarce as fossil fuels decrease in supply.  Some legumes have bacteria in root nodules that take nitrogen out of the atmosphere and provide it to the plant.  It may be possible to transfer these genes from legumes to other plants.  

These three possibilities are good ideas, but in all cases the big problem is that many genes control the processes involved and they are horrendously complex tasks.  It would be foolish to say they could never be done, but it will not happen quickly. 

GM crops do show some increases in yield in certain circumstances, but the really big gains we need to secure global food supplies at affordable prices are likely to be much harder to achieve.  What are the alternatives to GM plants?  The IAASTD report
 says “smarter agriculture” would help. Our present cultivation methods are energy intensive and environmentally taxing, and both damage long term productivity.  Systems that replenish soil and water and decrease energy consumption are desperately needed.  No particular actor can achieve a global solution.  GM crops could make a contribution in certain environments and ecological agriculture could make a contribution in other areas.  GM technologies are part of the kit-bag to increase yields this century, but it is equally important that we decrease our reliance on fossil fuels, energy and water.  Smarter agriculture will undoubtedly be needed.  At the moment, it remains uncertain how successful GM crops will be.

Are GM crops necessary?  Martin said he is not sure that any type of agriculture that we can envisage at the moment will be able to feed 9 billion people at a time of rapid climate change with decreasing fossil fuel availability. GM crops will play a part in mitigating the problems, but they are certainly not the whole answer.

� Martin’s full presentation to the Conference and other relevant information is available on this website.


� International assessment of agricultural knowledge, science and technology for development (IAASTD): synthesis report with executive summary: a synthesis of the global and sub-global IAASTD reports edited by Beverly D. McIntyre et al. (2009) p8.


� Carpenter, J.E. (2010) Peer-reviewed surveys indicate positive impact of commercialized GM crops. Nature Biotechnology 28, 319-321.


� International assessment of agricultural knowledge, science and technology for development (IAASTD): synthesis report with executive summary: a synthesis of the global and sub-global IAASTD reports edited by Beverly D. McIntyre et al. (2009) p45.
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