How will plant-based research help us overcome some of the greatest challenges of the 21st Century?
Many of the greatest difficulties human society faced in the twentieth century have been substantially attenuated by putting to practical use some of the most significant advances in science.  From the development of penicillin to ammonia-based fertilisers to computers, these huge advances have saved incalculable numbers of lives and have shown us the potential of science to transform the world.  Now, however, the problems we face are just as significant as those we saw in 1900, but are of a totally different nature.  The uncontrolled development of western nations must now be replicated this century in Africa, Asia and South America.  But we now know that this growth must be managed and sustainable; many of the greatest challenges of this century will be environmental, and we must reject the notion that the earth’s resources are an endless source of wealth, in favour of an appreciation that they are finite, and that we must work alongside nature to prosper in the long-term.  And at the centre of this approach to the environment will be the organisms that form the foundation upon which all other life depends.  Plants are not just a food source for animals; they are integral to the success of the global ecosystem.  It is for this reason that better understanding the physiology of plant life, and inventively applying this understanding, will be essential if we are to overcome some of the most significant problems we will face.       
	Because of their functions in the natural world, plants will be able to provide some of the best and least invasive methods for investigating and combating environmental problems.  One technique for this is known as phytoremediation, which uses the ability of plants to take up molecules through their roots to remove pollutants from their environment.  The substances, including pesticides, solvents and metals, are concentrated within the plants, which can then be removed.  This process can also be used in a process known as phytomining; extracting the metals taken up by the plants to be sold on. As commodity prices rise, it may become more profitable for mining companies to extract metals from much poorer sources using this method.
Plants have been used to treat all kinds of ailments since prehistoric times, and many of the medications we now use were derived initially from plants.  There appears to be huge potential for remedies from plants right across the world, which could be used to treat cancer and HIV, and also provide new antibiotics from plants such as castor oil and desert date, which may be able to treat resistant bacteria against which current antibiotics are often ineffective.  There is huge potential here for new treatments: just five percent of all tropical plant species have been investigated for their medicinal value.


Research in chemistry has allowed us to develop new techniques to produce plant-based materials which may be able to replace fossil fuel based products.  One example of this is producing a form of polyester from castor oil by using a cobalt catalyst to join many short molecules together and form a polymer.  The benefit of this is that the products are renewable, not relying on the finite supply of fossil fuels, and many of them still allow the net uptake of CO2 from the atmosphere by avoiding burning or fermenting the plants.
Research is now being carried out in botanical gardens into the effects of temperature rises on the growth of key plants, and how such effects may be managed best.  But plants may also be used to help counteract climate change, and reduce our dependence on fossil fuels. One potentially successful approach may come through research in plant genetics.  Plants photosynthesise, removing CO2 from the atmosphere, but if particular plants were selectively bred under the right conditions, or genetically modified, they could carry this out more effectively.  This technique could also encourage the plants to store more materials in their roots, below the ground surface, where the CO2 stored inside them is less likely to enter the atmosphere when the plant decays.  GM crops could also be used to counteract the effects of climate change: higher temperatures could increase the likelihood of droughts, and genetic modification could produce crops which are better placed to respond to such conditions, and so provide a more reliable food source for millions of people in the world.
	Applications of our scientific understanding must be made carefully, conscious of the impact they will have on the environment and on the world as a whole. Although plants may become extremely useful, we must learn from the past and use this resource sustainably and wisely.  As I have outlined, plants can provide us with great benefits, and we depend on them for resources.  But we must also appreciate that the evolved, perfect balance of the global ecosystem also depends upon them, and that this balance, through its extensive biodiversity, must not be disrupted by our desire for new products and materials.
	 

