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1. Welcome & Introduction
Jane Kennedy apologised for the last minute room change, and welcomed members and stakeholders to the meeting. Focusing on the research targets and needs of the UK livestock sector, the presentations and discussions from the meeting would contribute to an ongoing review by the All-Party Group into the R&D priorities of different sectors of UK agriculture, and the role of collaborative research in addressing those needs.   
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 ]

Professor David Leaver
David Leaver (DL) set the context for the UK livestock sector in terms of livestock numbers, output and land use. 
The value of livestock production was often underestimated, but when all sectors were grouped together it totalled around £10.5bn at market prices, some two-thirds of the total output value of UK agriculture. 
UK livestock numbers in all sectors had been in decline over the past 10 years, with pigs 

(-39.8%) and sheep (-24.7%) showing the most marked reductions. 
UK self-sufficiency in livestock products was in decline across all sectors, including beef and sheep which had moved from a position of net surplus in the mid-1990s to net importer by the mid-2000s. The UK had also become a net importer of milk and dairy products in 2004, with imports now equivalent to around 8% of domestic production. 

In terms of land use, some 68% of UK agricultural land was in grassland or rough grazing used for livestock production. 
DL also sought to set the livestock sector’s contribution to greenhouse gas emissions in context, and to dispel the myth that methane and nitrous oxide emissions were increasing. In fact, total UK methane emissions fell by 53% from 1990 to 2006, and nitrous oxide emissions decreased by 40% over the same period. 

While agriculture contributed around 38% of UK methane emissions and 67% of nitrous oxide emissions, carbon dioxide remained by far the most significant component of total UK greenhouse gas emissions. Weighting the major greenhouse gases according to global warming potential indicated that UK agriculture contributes around 7% of UK emissions, with the remainder of the food chain accounting for a further 11%. 

DL questioned the value of further reducing UK livestock numbers for climate change purposes – persuading people to eat less meat and dairy products would be difficult, and in any case eliminating all UK sheep and cattle would only reduce UK greenhouse gas emissions by 3% from methane. 

Nevertheless, delivering further reductions in greenhouse gas emissions from livestock remained an important research priority. Between 1990 and 2006, methane and nitrous oxide emissions from UK agriculture fell by 13% and 22% respectively. Sustained reductions at this rate would meet the UK target for agriculture of an 11% decline by 2020. This would, however, depend on continuing advances in livestock production efficiency through improved genetics, nutrition, disease control and management. DL indicated that major concerns existed over whether the UK had the R&D capacity to deliver the necessary innovation.     
DL described the (ideal) agricultural R&D chain not as a linear pipeline but as a continuous process in which knowledge flowed in both directions, with innovation occurring at all levels, not just at the basic science research stage - farmers themselves were very innovative. In recent decades, the withdrawal and loss of some strategic and most applied agricultural research, demonstration and extension services had created a knowledge and information vacuum. 

The recent UK Cross–Government Food Research and Innovation Strategy had identified a number of perceived gaps in the scientific skills base for UK livestock production, in a diverse range of fields from ruminant and veterinary microbiology through to pathology, animal genetics, physiology and nutrition. 

Nevertheless, DL noted that a staggering amount of money was being spent on agricultural R&D in the UK. Recent research presented at the Oxford Farming Conference indicated that UK agricultural research expenditure, combining Government and industry sources, would total £365 million in 2010. However, DL cautioned that much of the Government spend was not directly in research of practical relevance to agriculture, but in basic science still some distance from industrial application. It was a reasonable argument that basic science was needed as the platform for innovation in 10 years’ time, but it was equally reasonable to ask where the progress from investments made in basic science 10 years ago was today.       
Professor Geoff Simm

Geoff Simm (GS) highlighted the economic and environmental significance of global livestock production, which accounted for 40% of worldwide agricultural GDP, and covered 70% of agricultural land, equivalent to 30% of the planet’s ice-free land surface.  
Livestock production was seen as a major contributor to global environmental (GHG emissions) and food security problems (human vs. livestock feed), but GS contended that it should be part of the solution. Some 60-70% of global agricultural land was grass, much of it unsuitable for other forms of cropping. Furthermore, a predicted doubling in food consumption by 2050 needed to be set in the context of climate change, with Northern hemisphere regions – including the UK – expected to be less adversely affected. 
In terms of livestock research targets, the overall priority was to ensure sustainable, productive and efficient livestock systems – sustainable not only in terms of their economic viability but also their environmental impact and social acceptability. Despite the renewed focus on boosting food production, delivering public environmental goods – clean air, water, biodiversity – remained key research objectives, as well as the need to seek continued improvements in livestock welfare and product quality. Even with global food shortages, people would not accept any reduction in these basic standards. 

Reducing greenhouse gas emissions from livestock production systems and individual animals was a key research priority, and could be addressed by reducing system losses (eg due to mortality, disease, reproduction), by improving the gross efficiency of individual animals (through improvements in nutrition, management, breeding), and by influencing microbial populations in the rumen. But while it was evident that high genetic merit animals fed on a low-forage diet produced the lowest methane emissions, GS warned that future progress could not rely on predictions - effective greenhouse gas measurement techniques were needed. 

A further research objective would be to reduce the dependence of livestock production systems on resources of direct use in growing food for people, for example by optimising use of crop and industry by-products, or influencing the design and adoption of mixed farming systems.         
The use of genetic selection to reduce system and animal losses, to improve reproductive performance and to safeguard animal welfare offered an important route to improve production efficiency. There were opportunities to exploit new knowledge and tools from the huge global investment taking place in genomics and the biological revolution, although GS considered that livestock breeding had yet to experience major benefits of such developments for practical application. That was likely to change, but GS cautioned that targeted application and well-recorded and resourced links to industry would be needed to harness promised benefits.        

Furthermore, GS highlighted the critical need to safeguard biodiversity and access to genetic variability in the livestock population. With a breed a month lost globally, this was not only an issue affecting wild populations. 

Underpinning these key research objectives was the need to understand the changing needs of the food supply chain, to influence producer uptake of improved systems and technologies, and to ensure limited research resources were effectively targeted on areas which delivered the greatest impact and rate of return on investment.

GS pointed to many success stories in livestock science which had delivered multiple benefits to farmers, food processors and retailers, consumers and society in general. Advances in livestock breeding, for example, had reduced costs to producers, provided cheaper, healthier products to the food chain and consumers, supported improvements in animal welfare and helped reduce greenhouse gas emissions.

These benefits were due to innovations which came from many different branches of science – from animal science and reproductive biology through to computing, medical imaging and engineering. This served to highlight the importance of investment in translational science because we do not know which branch of science the next major advance will come from. 

According to GS, a greater emphasis on applied and strategic research was needed to maximise the impact of investment in basic science. The past 10 years had seen a significant increase in BBSRC funding of animal science at a basic level, while Defra funding of more applied research had declined over the same period. The new Research Excellence Framework (REF), replacing the Research Assessment Exercise (RAE) was intended to place more emphasis on research with impact, although this had met with a significant backlash from the research community.   
Defra LINK had provided a very effective mechanism to support translational research, and GS considered it a great pity that LINK had been closed down before TSB was up and running. While the launch of TSB’s agri-food Innovation Platform was very good news, concerns remained in a number of areas, including the potential for gaps and lack of continuity in some research areas, how to deal with ‘out of scope’ areas and opportunities for responsive mode translational research, as well as the fate of public and private research interests – such as the environment and animal welfare – which did not promise major financial returns. 

A further issue of concern was the role of AHDB in relation to TSB, as a source of industry leadership and funding, given recent uncertainties about the status of levy funding under state-aid rules, although following recent conversations with Defra officials GS was given to understand that this issue had now been resolved. 

The Food Research and Innovation Strategy recently launched by Government chief scientist Professor John Beddington was also very good news, not only in embedding the importance of food security and agri-food research across Government, but also in highlighting the need for increased flexibility in tackling research objectives, to move away from a silo mentality and break down boundaries between researchers and the science community. 

Dr Chris Warkup

Chris Warkup (CW) described the background to the Biosciences KTN, which had been formed by the merger of other sectoral knowledge transfer networks and was now working across four subject areas – industrial bioscience, animal breeding and animal health, plant breeding and crop protection, and food technology and manufacture.  
The KTN’s role was to connect and catalyse innovation between business and the research base – defining research as the process of converting money into knowledge, as distinct from innovation - converting knowledge into money. 

Increasing global food security demands meant that over the next 50 years, the world’s farmers would need to produce more food than had been produced in the past 10,000 years combined, and to do so in more environmentally sustainable ways. This would mean tackling a number of ‘grand challenges’ for agri-food research: improving industry efficiency; reducing greenhouse gas emissions; replacing fossil-fuels with renewable alternatives; developing control strategies for agricultural pests and diseases; and delivering foods and nutraceuticals that improve human health. 

CW was optimistic about the prospects of addressing these challenges, not least because of the unprecedented scientific knowledge base and toolbox now available to researchers. 

In the context of a need to produce 50% more food by 2030, many livestock sectors had performed extremely well over the past 30 or 40 years. Estimating production gains achieved between the 1960s and 2005, CW noted that production of lean meat per tonne of feed in pigs had doubled, the number of days taken to rear broiler chickens to 2kg had been cut by 60%, while layer hen egg production per year had increased by 30%. 

Improved productivity in these sectors had brought corresponding gains in environmental performance. Life cycle analysis modelling for the period 1988-2007 showed that greenhouse gas emissions per tonne of product had been reduced significantly for layers, broilers, pigs and dairy cattle. 

By contrast, beef and sheep had not shown the same rate of improvement. This was partly due to longer reproductive cycles and less use of AI in those sectors, but also feed efficiency was not regarded as a priority trait and was not generally measured in beef cattle and sheep. 

CW advised that research priorities for beef cattle and sheep should focus on increasing uptake of existing improved stock, and allowing genetic selection for feed efficiency and reduced methane output. Another key target was reducing wastage due to endemic disease, which currently accounted for 17% of livestock production losses in the developed world and as much as 30% in developing countries.     

CW outlined recent progress in livestock breeding methods. While selection could be made on the basis of individual genes (eg E-coli resistance in pigs), this was only effective for certain, less complex traits. An alternative was genomic selection, which relied on the relationship between a large number of markers and the presence of desired traits to deliver genetic improvement. Genomic selection was already happening in dairy cattle and had been introduced for Holstein cattle over the past two years. While less accurate than alternative breeding methods, the shorter generation interval (sire-son interval reduced from 5.5 to less than two years) meant gains per year could increase by around 60%. In principle, genomic techniques could be applied to difficult traits in beef cattle, although a limiting factor was the need to have access to large numbers of animals with relevant production and performance records. 

CW noted that advancing genetic selection methods and in vitro breeding techniques (eg Elvis, the steer produced by Viagen in 2005 using a cell taken from a crossbreed steer carcase)   together with access to an increasing database of animal performance records, could one day turn the traditional R&D chain on its head. 
In the immediate term, however, CW considered that top R&D priorities in the livestock sector should include the development of trait measurements for feed conversion efficiency and reduced emissions to allow progress through genomic selection, as well as research to advance our understanding of rumen biology, an exemplar project on breeding for disease resistance, and work to improve the efficiency of nitrogen uptake and utilisation in pigs and poultry. 
Longer term research needs would include improved understanding of systems biology (starting with the gut/rumen) and host-pathogen interactions, as well as the application of genetic modification and in vitro selection techniques in livestock breeding.    

Questions and discussion

Noting that the Climate Change Committee was due to report on agriculture later in the year, Lord Selborne asked what research was particularly needed to reduce the UK livestock sector’s contribution to greenhouse gas emissions. 

CW suggested that enabling selection for feed efficiency in beef cattle and sheep was the single most important factor. GS added that effective trait measurement techniques would be needed, and warned that the UK could not rely on declining livestock populations to feed more people. DL agreed, noting that currently 60% of UK food supplies were produced in the UK, 40% from overseas – the UK could not achieve greenhouse gas reductions by exporting production abroad.    

Lord Soulsby noted CW’s reference to GM animals, and asked why there was such resistance to GM in plants, animals and fodder when it was the obvious way forward.
CW believed there were many reasons, including cultural objections to perceived tampering with food in many EU member states, full stomach syndrome (we could afford to be fussy), as well as the role of regulation which treated the technology in black and white terms when in reality there were many shades of grey. Introducing cold-tolerance genes from deep-sea fish into strawberries, for example, was very different from use of the technology within the same-species (cisgenesis), yet both were still defined as GM by regulators. GS added that a further complication in livestock was that traits were frequently controlled by many hundreds of genes. As such the use of GM in livestock was often more complex than in crops.

Steward Houston noted that progress on climate change was often hampered by the use of emissions modelling data, much of which was inaccurate and led to decisions being taken on the basis of poor quality information. Similarly the UK pig industry was implementing an endemic disease reduction strategy, but did not have an effective test for swine dysentery. 

CW agreed that developing effective diagnostic tools for diseases with multiple pathogens was indeed a problem, but noted that there were opportunities to improve these tools through research.    
Peter Morris suggested that the situation in the UK sheep sector was not quite as bleak as portrayed by CW, and insisted that the contribution of genetic improvement through the eye of the stockman should not be underestimated. The tonnage of UK sheepmeat output had remained constant over recent years while the breeding flock had reduced by a third. The UK industry had improved its performance, and while perhaps not as lean and mean as the pig and poultry sectors, there was a positive story to tell. 

Ian Frood added that there had been no mention of carbon sequestration and the greenhouse gas benefit resulting from grassland management. He also took issue with CW’s analysis of the beef and sheep sectors – just because feed efficiency performance was not measured was not an indicator of inefficiency.  

DL accepted that the numbers could be misleading as they related to productivity, welcoming the industry’s optimism that greenhouse gas reduction targets could be met through continuing efficiency gains. However, he warned that low producer income of £10-15k in the sheep sector was a key issue, and a potential barrier to continued progress. 

Drawing on the experiences of leg weakness in the poultry industry, Tom Wornham warned that increased productivity in the beef and sheep sectors would inevitably bring animal welfare problems and public perception issues. 
CW considered that the science underpinning livestock productivity gains would also be applied to improve welfare. However, DL accepted that there would not be a sudden move to indoor beef and sheep production, and public understanding of efforts to raise livestock productivity would need to be addressed in the context of increased food demands. 

JK noted that many of her constituents were very agitated and concerned about animal welfare, urging her to sign an Early Day Motion to support industry-wide application of the RSPCA’s Freedom Food Standards, but in her view the public needed to understand the scientific and production realities involved. Few consumers, for example, would be aware that mortality rates were higher in outdoor reared systems. The livestock industry was currently losing that debate in public. 

Sheep farmer David Disney did not fully share Peter Morris’ optimism regarding the uptake of scientific innovation in extensive beef and sheep systems, which needed to learn from the more sophisticated pig, poultry and dairy sectors and adopt a more forward-looking, progressive approach based on increased collaboration and knowledge-sharing, for example with other EU countries. On a point of detail he asked how methane production could be selected for as a trait in livestock when it was produced by a microbe in the rumen. 

CW replied that methane production had been shown to be a heritable trait. He agreed that collaboration between the UK and other countries in terms of record-keeping and efficiency measurement was of critical importance. Such collaboration could potentially take place with European partners, although the main nations currently collaborating to pool data were Australia, Canada, New Zealand and the United States. 

JK concluded the meeting by thanking speakers, members and stakeholders for their contribution to a stimulating debate which had highlighted many of the key research priorities and opportunities for UK livestock production in addressing food security and climate change objectives, as well as the need for improved consumer understanding and measured public debate on these issues.  

