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1. Welcome & Introduction
Jane Kennedy welcomed members and stakeholders to the meeting, which continued the All-Party Group’s review of the R&D priorities of different sectors of UK agriculture, focusing this time on the arable sector, and in particular the research input required to increase UK wheat productivity in line with forecast demand.   
2. Guest Speakers – summary of key points / discussion
[Please note that full copies of guest speakers’ slide presentations are available to download via the Meetings section of the All-Party Group web-site at www.appg-agscience.org.uk ]

David Sheppard
David Sheppard (DS) introduced himself as the managing director of Gleadell Agriculture, the UK’s third largest grain merchant, internationally owned by AC Toepfer and Union InVivo.  
DS highlighted the risk factors affecting grain prices and availability in a mostly unprotected world market – from the fundamentals of supply and demand, influenced by a range of factors including the weather, yields, plantings and competing end-use demands, through to the technical risks associated with issues such as currency movement, fund activity, tariff barriers, quotas and freight rates. 

Other risk factors also had to be managed, including the need to meet the specialist end-use demands of different crop sectors. DS highlighted the case of malting barley, where current low prices - following two good harvests and a fall-off in demand for beer due to the global recession – were expected to result in a significant decline in plantings. This situation would need to be managed (ie by offering prices which encouraged malting barley production vs other crops) to ensure continuity of supply to brewers. 
The UK wheat market was part of a global trading environment, and DS highlighted the geography of risk in different regions of the world: this included climatic risk to production in Australia and South America, political instability in the Middle East, production growth in China and GM sensitivities in the EU.   

DS highlighted developments in the wheat market in recent years: food riots in 2007/08 had been caused by the impact of adverse weather events on production, with prices increasing from £75/t to nearly £200/t in a relatively short period of time. But increased plantings and bumper crops in 2008 and 2009 had replenished stocks and brought a return to lower prices. 

DS pointed to the role of fund activity and external economic factors in influencing the wheat market, as well as price movements in other commodities, such as the linkage with crude oil due to the expanding bioethanol market.

Despite the global recession, demand for grain in all sectors was increasing, including strong new demand for bioethanol.  

DS described the complex structure of the UK cereal food chain, and the share of the grain market held by the top ten grain merchants – half of which were farmer-controlled businesses. 
Over the past 10 years, UK wheat production and yields had seen no real advance, with wheat yields remaining stagnant at around 8t/ha.  
The dynamics of the UK wheat market were changing, however, and the emergence of UK-based bioethanol production capacity over the next two to three years would see an additional 3 million tonnes of demand, mainly in the north of England. This would not only switch the focus of production away from the Eastern region as historically the main producer of wheat, but would also generate a significant new feed supply of 600,000 tonnes of dry distillers grains by 2013/14.    
At a global level, DS pointed to the need to double production of food and feed over the next 25 years, driven by population growth of 80 million people per year and increasing affluence in developing countries (mainly Asia) leading to a transition from rice-dominated diets to increased consumption of meat and dairy products. In DS’ view, the UK and EU were not currently doing much to meet this increased demand – regulations were placing additional constraints on production (eg new restrictions on pesticide and fertiliser use), yet the UK would need to increase production from 16 million tonnes to 18-20 million tonnes to meet extra new demand for bioethanol production.      
DS concluded that crop yields would need to increase in future to feed a growing world population. This would require increased investment in research and development, including the use of GM technology. It would also mean addressing the land use debate over food vs. fuel production, but fundamentally this was a global challenge, not just a UK problem.  
Questions
Lord Selborne asked whether the R&D requirement should come from the public or private sector. DS considered that the private sector had been the main driving force behind productivity increases. 
Jane Kennedy asked why yields needed to increase if shortages of two years ago had been followed by two seasons of bumper crop production. DS responded that the conspiring factors of population growth, demographic change and the impact of climate change meant that overall production needed to increase significantly to keep pace with demand – more from less simply didn’t work. 

Lord Haskins noted that the big unknown factor was the reserve productive capacity of farms across the world to increase output in response to price or other signals.    
Lindsay Hargreaves asked what responsibility a major commercial player like Gleadell Agriculture and its international owners had for addressing problems of global food security. DS highlighted the investment taking place within his company to develop new import/export facilities at Great Yarmouth, and to breed higher yielding crop varieties through part-ownership of UK-based breeding company LS Plant Breeding. Ultimately, however, there were political and regulatory issues outside his company’s control which had to be addressed – for example, the EU’s zero-tolerance policy on GM was a major factor inhibiting productivity and competitiveness. 

Dr Richard Summers

As a wheat breeder originally with PBI and now UK cereal breeding lead at French-owned company RAGT, Richard Summers (RS) introduced his presentation by highlighting the stark contrast between the short-term grain market volatility described by David Sheppard and the long-term nature of plant breeding, in which a parental cross made today would take at least seven years to become a commercial variety. 

In the context of global population growth, climate change and pressure on limited resources, increased wheat productivity (= physical yield) would be essential to meet a predicted 50% rise in food demand by 2030. Such productivity gains would need to be realised in the face of stricter regulations on nitrogen use, pesticide availability, grain quality and biodiversity requirements. 

RS highlighted the importance of wheat as the key UK arable crop, with 95% of currently grown varieties bred in the UK and adapted to our temperate, maritime climate. Wheat offered very good nitrogen use efficiency, alongside opportunities to select for increasingly durable resistance to pests and diseases. Importantly, the wheat crop was also very amenable to GM transformation offering significant scope for productivity gains with low environmental risk since wheat was highly inbreeding with no wild relatives in the UK. 

RS highlighted the vital contribution of commercial UK plant breeding in delivering sustainable productivity gains in wheat – consistent yield increases with enhanced pest and disease resistance and improved nitrogen use efficiency. 
National average wheat yields had increased from 2.8t/ha in 1948 to 8t/ha today: recent NIAB analysis had shown that 57% of this yield increase was due to plant breeding. Since 1982, however, NIAB attributed 93% of wheat yield gain to plant breeding. This suggested that the contribution of wheat breeding to UK production was in the order of £500m, funded from an annual royalty income pot to breeders of around £14-15m. Split between four or five companies competing for market share and with annual costs per breeding programme of £1–1.5m, this left very little scope to fund more speculative or long-term research. 

Trials data indicated that the yield potential offered by new wheat varieties was continuing tio advance by around 0.5% per year, and there was no evidence to suggest that this rate of increase could not be sustained. However, yield increases recorded in trials were not reflected in on-farm yields, which had stagnated over the past 10 years. RS highlighted the need for an in-depth agronomic investigation, building on the recent RASE Soils Report, to investigate this issue. 

Furthermore, RS noted that the current rate of increase in yield potential fell well short of the 2% annual yield gain required to meet 2030 targets, and wheat breeders would need access to new sources of genetic variation to deliver the equivalent of a second green revolution through radical advances in the physiology and performance of the wheat crop. This would require significant sources of additional public sector research and support, for which there was currently no certain way forward. The fundamental problem was a lack of co-ordinated pre-breeding effort to translate advances in basic plant science into adapted genetic material suitable for use by commercial plant breeders. 

RS called for high priority to be given to the establishment of an independently chaired discussion group, charged with identifying and enabling prospective yield increases through a range of approaches including genomic selection, increased photosynthetic rate (ie converting C3 wheat crop to C4 system of maize), Nitrogen fixation, hybrid or apomictic breeding systems, and climate change adaptation.     
RS welcomed the direction of recent initiatives from BBSRC and TSB to improve links between public and private sector, and support more applied research activities, but reiterated his concern that there was a need for longer-term, joined up thinking to ensure commercial breeders could access the novel breeding methods, marker systems and sources of genetic variation needed to deliver step-changes in UK wheat yields. 
RS noted that boosting wheat productivity would also require breeding improvements which protected against yield loss, including the development of durable resistance to intransigent pests and diseases. The relationship between delivering yield increase and maintaining end-use quality (eg for bread and biscuit-making) was also critical, highlighting the need to focus on functionality and stability in future breeding programmes.  

Questions

Professor David Leaver asked RS to suggest possible reasons for the plateau in national wheat yields when breeders were introducing new varieties with higher yields potential. 

RS considered that there could be a range of factors involved, from declines in soil structure and fertility through to changes in farm size, machinery and labour availability which compromised timelines, attention to detail and efficiency of agronomic practice. Without the contribution of improved varieties, however, the implication was that national average wheat yields would be in decline. 

Lord Cameron asked whether plant breeders fed into the variety-specific advice provided to growers in terms of N use, inputs and agronomy. RS confirmed that breeders did contribute to this process of knowledge transfer, although perhaps not as much as they should or would like. Furthermore, selection by breeders took place in the absence of fungicides to identify disease resistant strains, and comparative variety trials involved standardised protocols irrespective of variety. However, the recent link-up between NIAB and TAG offered an opportunity to match regional agronomic advice to the specific needs of individual varieties, soil types and rotations.     
Lindsay Hargreaves noted that winter wheat varieties did not travel well, and asked whether this was a threat or an opportunity. 

Provided UK-based breeding programmes were maintained RS considered it a major opportunity, particularly in view of the predicted impact of climate change in focusing the world’s productive cereal growing capacity on more temperate regions such as northern Europe. RS added that although finished varieties did not travel, UK breeders were able to access relevant germplasm from continental breeding programmes which would be crucial in adapting UK varieties to cope with novel sources of pest and disease challenge.   
Dr Tina Barsby

Tina Barsby (TB) confirmed that the recent merger of NIAB and TAG offered an important opportunity to help address agronomic issues associated with the failure to realise potential wheat yield gains in practice. With a scientific and commercial background in plant breeding and biotechnology with French co-operative Limagrain, TB explained that she had been at NIAB for four years, and chief executive since September 2008. 

The combined challenge for UK wheat production of increasing yields while conserving resources and coping with climate change had to be set against a progressive decline in the status of agricultural research in the UK over the past 25 years, particularly in the application of science and its translation into practice, where there was a serious fracture in the pipeline. 
Yet plant breeding held the key to yield gain in wheat, both through incremental genetic improvements and through dimension changing advances – including perennial cereals, photosynthetic efficiency, and new mating systems. 

However, TB noted that most plant science currently funded by Government was underpinning work which would require collaboration with commercial plant breeders to provide a route to market. She identified an urgent need to establish an effective pre-breeding mechanism to translate basic plant science discoveries into relevant material suitable for use in commercial breeding programmes, and to provide a vehicle for public research to address longer-term strategic targets such as climate change, low-input agriculture and novel sources of genetic variation. 
As long ago as 2004, a major BBSRC review of UK crop science led by Professor Chris Gilligan of Cambridge University had identified weaknesses in the translation of basic plant science discoveries into improved crop varieties of practical relevance for farmers. The review highlighted an urgent need to strengthen the delivery pipeline to take the findings of underpinning research – mostly conducted in model crop species – through to practical application by plant breeders. 

TB acknowledged that a number of welcome initiatives had been put in place over the past five years – including the BBSRC’s £13m Crop Science Initiative, establishment and continued Defra funding for the Wheat Genetic Improvement Network, crop science prioritised in BBSRC response mode, and the recent establishment of a BBSRC Crop Improvement Club. However, a lack of directed public sector support for essential translation activities – particularly pre-breeding – remained a major block to the delivery of step-change innovation in the main UK arable crops. 
Highlighting the important role of agricultural charities in underpinning agricultural research – eg at NIAB, Rothamsted and the John Innes Centre – TB reported that in 2005 the NIAB Trust had established a pre-breeding platform using resources from the sale of land at Cambridge. This included investment in the laboratory facilities and skilled scientific staff needed to focus on two key programmes – synthetic wheat breeding (recreating bread wheat from Emmer wheat and goat grass to provide new sources of genetic variation) and establishing a world-class GM wheat transformation capability and associated IP arrangements (no technological barrier to getting GM wheat to market – mainly political and regulatory issues).    

TB explained that the NIAB pre-breeding initiative was led and staffed by senior researchers from industry, with different reward mechanisms on offer to recognise the value of project management skills, commercial thinking and practical impact rather than purely publication-driven research.      
TB noted that the steps required to take new genetic discoveries through to commercial exploitation in relevant crop types were known and available, and that important moves had already been made to build the delivery platform, but she questioned whether these initiatives went far enough, fast enough. BBSRC were poised to support a strategic longer and larger (LoLa) pre-breeding programme in wheat which would vastly increase available diversity, but there was still a lack of investment required for product delivery in wheat. The only route to market for improved varieties was via commercial plant breeding companies, and although some within the scientific community argued that wheat breeding should be re-nationalised, TB’s view was that the most effective vehicle would be a public private partnership, providing a single mechanism – not a plethora of small, short-term projects – to support long-term breeding objectives (ie  10, 15, 20 years, longer than current research project timescales, requiring a new funding model).     
Questions
Lord Selborne reflected on the tremendous success of PBI as a public sector breeding organisation, at its peak commanding 80% of the UK wheat market, and asked whether there was an element of the private sector now saying it did not want to go back to that model precisely because it had been so dominant. 

RS indicated that while the PBI had certainly encouraged an environment of knowledge transfer and expertise across a range of disciplines, he did not consider that it was the answer to today’s breeding challenges. TB added that while the pre-breeding initiative established at NIAB was seeking to recreate some aspects of the PBI it would not compete with commercial breeders. 

David Sheppard asked whether commercial plant breeders would be willing to co-operate with NIAB, and also whether the future was as UK-centric as suggested – growing conditions in northern France were very similar to the UK, for example. 
TB agreed that germplasm could travel, but winter wheat in particular was very geography and climate specific – precisely why 95% of the UK wheat area was planted with UK-bred varieties. Breeders had shown themselves capable of working together, with NIAB and with other third parties, a point reinforced by Simon Penson of Campden BRI, who highlighted the collaboration already taking place between breeders and other players in the supply chain, although he accepted that there was a degree of fragmentation in the current organisation of research projects, and a case for bigger, longer-term projects.  
Lord Haskins asked whether the UK really did need more wheat, or whether larger more efficient farms were more concerned with driving down costs rather than simply increasing output. Lindsay Hargreaves added that the commercial viability and competitiveness of UK wheat production were indeed the critical factors.   
However, David Leaver pointed to the timescales involved – seven years minimum to breed a new wheat variety – with population growth as the major driver, continued gains in productivity were essential to keep pace with increased food demand.  
JK noted that once again, political and regulatory barriers to the development of GM crops had been identified by all three speakers as a major block to innovation. She highlighted the need to take the positive case for GM products to Europe where countries like France were implacably opposed. 

In conclusion, JK thanked speakers, members and stakeholders for their contribution to a stimulating debate which had highlighted the key research priorities and mechanisms required to deliver sustainable improvements in UK wheat productivity, not only through new approaches to genetic improvement but also through access to efficient agronomy to maximise the yield potential on offer.  

