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REPORT OF GROUP VISIT TO NIAB – 23 JUNE 2008
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NIAB Director Professor Wayne Powell introduced the programme by welcoming attendees and setting the context for the visit. 
At an exciting and critical time for agricultural research, he predicted that the need to ensure adequate supplies of food and clean water would eclipse biomedical research in significance over the next 20 years. Agriculture was the key event in the establishment of modern civilisation, and looking forward, the availability of food, water and energy were likely to be the major sources of global conflict. Decisions taken now would shape our planet in terms of its species composition, biogeochemistry and utility to society.  

The world’s population was now dependent on cultivated plant species to translate the sun’s energy, water and mineral nutrients into food, feed, energy and and fibre. Plants offered the ultimate green and clean technology, and our better understanding of how plants function – through processes such as genome mapping – was opening up major new opportunities for crop improvement, in areas such as yield, flowering time, biomass utility, improved agronomy, drought and stress tolerance. Genome sequencing technology was reproducible and becoming cheaper – with high throughput DNA sequencing technology and bioinformatics capabilities, scientists were close to having the complete gene set for most of the major crops of interest. 

Professor Powell highlighted two routes for delivery of new products – through traditional/molecular breeding and transgenics (GM). He noted that gene discovery had equal if not more utility in conventional breeding than GM.  
Capturing the potential of this enhanced knowledge-base, however, would require a stronger focus on translational research. Research organisations would need to re-acquaint themselves with product development and delivery.
An increasing gap was now emerging between the groundbreaking advances taking place in basic plant science discovery – in which the UK was a global leader - and the ability to translate that knowledge into new products that society wants. While commercial plant breeding was making a significant contribution to agricultural productivity and competitiveness, individual breeders were limited in their ability to invest in the speculative development of new traits. Comparing UK wheat yields to US maize yields, Professor Powell noted that the rate of increase had been very similar until the late-1990s, but since then US maize yields had seen strong increases over UK wheat yields. He suggested that the UK was being left behind technologically and therefore risked losing its competitive advantage.    
Part of the problem for UK industry was the progressive withdrawal of public sector funding of near-market or applied research. The theory that translational research should be entirely market driven was not working in practice – Lord Taylor noted that the UK market was too small relative to the knowledge-base – and there was a need to reconsider and reinstate the role of Government in translational research.   

These conditions created a compelling case for NIAB to establish itself as a centre for public good translational research – including novel trait discovery and delivery through pre-breeding - working in partnership with research institutes and universities at one end, commercial plant breeders and farmers at the other. Almost 90 years since NIAB was established as a charitable trust to promote the improvement of British crops, this represented a unique opportunity to build upon the Institute’s core expertise in seed testing, variety trialling and evaluation. 

Professor Andy Greenland, Director of NIAB Research, then expanded on the developments taking place to ensure NIAB was in a position to exploit a new emphasis on translational research. Public sector research and pre-breeding programmes were likely to focus on longer term strategic targets, such as the identification of novel sources of genetic variation, improving the performance of low input agriculture, addressing climate change and developing resistance to new or evolving disease pressures. 

NIAB Research was currently divided into four programme areas: 

Genetics and breeding – including trait characterisation, pre-breeding, synthetic
 and transgenic wheat breeding;

Diversity genomics – covering research into crop evolution, domestication and association genetics;

Disease resistance – developing durable resistance to key diseases, eg rusts and ergot in cereals, bruchid beetle in pulses       
Novel & non-food crops – developing sustainable sources of plant-based biomaterials, and adapting them to UK growing conditions.       
NIAB Research now had 36 full-time scientists, including molecular geneticists and PhD students, as well as three plant breeders will commercial experience. This expertise was supported by specialists in crop and field-trial evaluation within NIAB Plant Services. 

Research facilities at NIAB were housed in modern, well-equipped laboratories and offices (due to be officially opened later that day), which included the latest, high throughput DNA testing and analytical equipment, transgenic laboratory and robotics for clone handling and arraying.

NIAB Research had forged strong collaborative links with commercial plant breeding companies, UK and EU universities and research institutes. A strategic alliance on pre-breeding in wheat had been established between NIAB Research and the John Innes Centre at Norwich. In addition, NIAB Research maintained close links with international centres of crop-specific research such as CIMMYT in Mexico and IRRI in the Philippines. 

The rationale for research taking place at NIAB into improved disease resistance was to support the development of crops requiring fewer inputs and therefore contributing to reduced carbon emissions. Already NIAB research had been successful in identifying molecular markers for Soil-Borne Wheat Mosaic Virus (SBMWV), and the markers developed at NIAB were now in use in commercial wheat breeding programmes. Work was also under way at NIAB to develop durable resistance to other key diseases in wheat, such as ergot and yellow rust.
In addition, trait characterisation and pre-breeding work taking place at NIAB - in collaboration with BBSRC and British Wheat Breeders - had successfully identified and characterised the photoperiod response (ppd) genes which control the timing of flowering in wheat. The benefit of selecting for early flowering at drier, warmer latitudes was significant, delivering yield increases of up to 33% in southern Europe (grains fill earlier in the growing season when soil moisture is higher). The use of such characteristics to develop more climate resilient crop strains was likely to become increasingly relevant in the context of climate change, and NIAB was developing a range of donor ppd materials to make available to commercial breeders for wheat improvement.  
In conclusion, Professor Greenland highlighted NIAB’s key strengths in terms of staff, infrastructure and resources to support its translational research capabilities, as well as the strategic partnerships and alliances forged with research institutes, breeders and end-users. 

However, a major challenge was to establish long-term mechanisms for funding translational and pre-breeding work at NIAB. Current funding for translational research came from BBSRC, HGCA, British Wheat Breeders, Defra LINK and the NIAB Trust. 
All funding received by NIAB for translational research was project-based and short-term (maximum five years’ duration). This was not consistent with the timescales involved in plant breeding or the delivery of strategic research objectives. Securing a long-term source of funding for translational and pre-breeding activities at NIAB, to complement ongoing work in crop testing, evaluation and analysis, was a major priority for the Institute. 
NIAB’s total budget was currently in the order of £8m per year, of which roughly £2m was devoted to translational research. According to Professor Powell, a doubling of NIAB’s translational science budget to £4m per year would be required to fund a core pre-breeding platform. 

Following the presentations, attendees visited demonstration trial plots of wheat and oilseed rape varieties, and toured the new laboratory building at NIAB.  
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