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BIOSCIENCE FOR SUSTAINABLE AGRICULTURE AND FOOD SECURITY STRATEGY 
ADVISORY PANEL 

Minutes of the Bioscience for Sustainable Agriculture and Food (SAF) Strategy Advisory 
Panel horizon scanning webinar held on the 14th November 2019.  

Panel members UKRI-BBSRC staff 
Present at the meeting 

Prof Laura Green (Chair), University of 
Birmingham   
Prof Liz Baggs, University of Edinburgh  
Prof Bruce Grieve, University of Manchester  
Dr Richard Harrison, NIAB-EMR  
Mr Phil Jarvis, Game and Wildlife Trust   
Prof Julian Ketley, University of Leicester  
Dr Nic Lampkin, Organic Research Centre  
Prof Colette Shortt, J&J Consumer   
Prof Leon Terry, Cranfield University  
Dr Chris Brown, ASDA 
Dr Martha Koukidou, Oxitec UK 

Dr Andrew Hellewell 
Dr Kirsty Dougal  
Dr Jamie Stone 
Dr Harriet Trewin 
Dr Kerry Firth 
  

Apologies for absence 
Prof Helen Sang, The Roslin Institute   
Prof Julian Hibberd, University of Cambridge 
Dr Mike Salter, AB Agri 

 

AGENDA 

Item 
Type Item  Action 

Oral 01. Chair’s Introduction  N/A 

Oral 02. Underutilised genetic diversity N/A 

Oral 
03. Mitigating against soil-borne 
pathogens through plant genetics and 
agronomic practices 

N/A 

Oral 04. Suppressive soils  N/A 

Oral 05. Flooding- Flood resilient crops and 
impact of flooding on soil microbiome 

N/A 

Oral 06. 3D printing for crop disease sensing 
and management. 

N/A 

Oral 07. AOB N/A 
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BACKGROUND 
A horizon scanning exercise was conducted by the SAF team in Autumn 2019 in order to 

explore current and emerging challenges in sustainable agriculture and food security which 

could be addressed through research programmes and/or research community intervention. 

A number of ideas were initially solicited from the SAF SAP and the SAF office team through 

a dedicated extranet page, resulting in 55 unique proposals (See Annex 1). These ideas 

were shortlisted internally in order to consolidate overlaps and to exclude ideas that were 

already being addressed through other SAF activities. As a result of this shortlisting, five 

ideas were selected to be discussed further in a webinar held on the 14th November 2019. In 

advance of this meeting, each idea was assigned a leader from the SAP to research the 

context, urgency, research gaps, barriers and next steps and to present these findings at the 

webinar. The five shortlisted ideas complete with their assigned leaders are listed below: 

Idea 1: Underutilised genetic diversity. Led by Professor Julian Ketley, Professor Liz Baggs.  

Idea 2: Mitigating against soil-borne pathogens through plant genetics and agronomic 

practices. Led by Dr Richard Harrison 

Idea 3: Suppressive soils. Led by Dr Nicolas Lampkin 

Idea 4: Flooding- Flood resilient crops and impact of flooding on soil microbiome. Led by 

Professor Laura Green and Professor Julian Ketley 

Idea 5: 3D printing for crop disease sensing and management. Led by Professor Bruce 

Grieve 

ITEM 1: CHAIR’S INTRODUCTION  
The Chair introduced the Panel to the schedule for the day and re-iterated that the purpose 

of the horizon scanning exercise which was to identify key agriculture and food security 

challenges which can be addressed through research programmes and/or research 

community intervention. The Chair then introduced each of the five ideas in turn, for each, 

inviting the idea leader to introduce their topic, followed by the challenges, research gaps, 

urgency, barriers and next steps. The minutes from these discussions are provided below. 

ITEM 2: UNDERUTILISED GENETIC BIODIVERSITY  
Professor Ketley outlined how the relatively low genetic diversity of crops and animal breeds 

used for food on a global (although not necessarily local) level creates vulnerability to 

climate change associated abiotic stresses. It also limits ability to provide a more diverse 

nutritional range to consumers and so there is a need to explore how utilised genetic 

diversity in agriculture could be enhanced. Professor Ketley and Professor Green then 
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proceeded to outline the challenges, research gaps, urgency, barriers and next steps 

associated with this idea. 

a) Challenges 
 

• Whilst local agricultural areas can show remarkable diversity in crop and animal 

types used, at a global level, the trend has typically been to prioritise a small range of 

crops/animals that are tailored towards high yield in high input systems (e.g. fertiliser, 

pesticide, irrigation and mechanisation). The selection of livestock and crops for 

resilience in such systems has often been a secondary concern and yet with multiple 

factors reducing the availability of inputs (e.g. pesticide restrictions, the projected 

impacts of climate change and the need to reduce greenhouse gas emissions) 

resilience is a rapidly growing priority.  

• With this in mind there is a need to identify diversity which we could bring back into 

mainstream agriculture and also to identify more sustainable ways of breeding for 

resilience. 

 
b) Research Gaps 

 
• There is a need to systematically identify what crop/ livestock traits will be needed to 

respond to specific drivers (e.g. land use change, climate change, emerging pests 

and diseases etc.) at a local, regional and national level. Whilst this discussion is 

predominantly UK focussed, there is also an ODA aspect. 

• Identification of the aforementioned crop/livestock traits can only be facilitated by 

breeders working in conjunction with climate scientists and would need to be holistic, 

covering interactions with above ground and below ground biodiversity. 

• With regard to crop/livestock breeding, it will increasingly be necessary to work with 

local breeds/varieties which are better suited to conditions at a local level. Varieties 

originating outside of the target country may not always be best suited. 

 
c) Urgency 
• Events over the last 50 years have led to a high input, low diversity farming system, 

but changes to regional growing conditions, consumer demands and even farm 

economics mean that this system is very vulnerable to shocks. 

 
d) Barriers 

 
• The main barrier identified was that current research, for example, the DEFRA Farm 

Animal Genetic Diversity Committee and EU Crop, Animal and Forestry genetic 

resources projects, focus on regional pockets of diversity. However, it is very poorly 

https://www.gov.uk/government/groups/farm-animal-genetic-resources-committee-fangr
https://www.gov.uk/government/groups/farm-animal-genetic-resources-committee-fangr
http://www.genresbridge.eu/
http://www.genresbridge.eu/
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understood how this regional diversity can be adapted for benefit at the local (i.e. 

farm) level. 

• There is still uncertainty about the exact contribution of agriculture to climate change. 

As such, there is an opportunity for closer work between land use planners and 

climate scientists, ideally coordinated across the different research councils, to 

ensure that confidence in climate models is high. This is even more important if we 

consider that any changes to on farm genetic diversity may have a negative impact 

on emissions and so we must identify potential unintended consequences. 

 
e) Next Steps 

 
• A call or programme was proposed, ideally in coordination between BBSRC and 

other research councils, to connect breeders, land use planners and climate 

scientists/modellers in order to enhance the accuracy of climate change models, 

whilst also taking into account a variety of the unintended consequences as 

described above. A starting point could be to build on existing EU grants.  

• One approach suggested was to facilitate regional breeding programmes of crops to 

encourage higher in-species variety via natural selection and making possible use of 

the genetic diversity contained in local heritage varieties. 

• However, it was cautioned that more cross-species diversity was also required, for 

example, the UK currently predominantly grows peas and beans when there are a 

much wider range of legumes which we could be growing.  

• It was also highlighted that if land sparing increases, then yield will very much remain 

a focus on the limited land that is set aside for agriculture. Resilience would still be a 

priority here and so yield and resilience must not be considered as mutually 

exclusive. 

Action(s) 

N/A 

 

ITEM 3: Mitigating against soil-borne pathogens through plant genetics and 
agronomic practices 
 
Dr Harrison described how soil-borne pathogens affect all of the major UK arable crops 

causing major losses in a time when demand for food is rising. The ability to manipulate the 

rhizosphere microbiome though plant genetics and farming practice offers potential to 

mitigate the effects of many soil-borne pathogens without recourse to agrochemical usage or 
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long rotational breaks which are likely to be un-economical. Dr Harrison then proceeded to 

outline the challenges, research gaps, urgency, barriers and next steps associated with this 

idea. 

 
a) Challenges 

• Demand for food is increasing as a result of the UK’s growing population and soil-

borne pathogens currently cause between 5-20% losses in the UK. 

• There is evidence that soil borne disease will increase in Europe as a result of 

climate change. 

• In particular, oomycete and fungal root rot diseases threaten attempts to increase 

legume production as an alternative protein source.  

• Verticillium, Phytophthora, Fusarium, Pythium and Rhizoctonia are persistent 

problems, as in the brassica is club root (Plasmodiphora).  

• An additional concern are pathogenic nematodes (free living, root knot, and cyst) 

which affect many crop species and compound or interact with disease complexes.  

 

b) Research Gaps 
• Soil borne pathogens are often long-lived and specifically adapted for life in the soil-yet 

little is known about their underpinning biology.  

• Comparatively little is known about immunity in the root and the interplay between 

nutritional status of the soil and immune status of the plant.  Despite much progress in 

generating genetic tools to map, characterise and exploit genetic resistance to major 

foliar pathogens, there is extremely poor understanding of how plant host genotype 

interacts with the root microbiome. 

• Little is known about how pathogen populations fluctuate during rotation and what the 

effect of rotation has on pathogen populations; there is scope for the development of 

more accurate tools to study this.   

• Little is known about microbe-microbe competition in the soil and how this is controlled 

at the molecular level. Additionally, in large scale crop operations, little is known about 

how beneficial antagonistic organisms contribute to the suppression of root infecting 

pathogenic complexes. There is also a need to link above ground microbiome activity 

with that occurring below ground. 
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• Little is known about the interaction of abiotic stress with soil-borne disease at the 

molecular level, but there is empirical data that suggests a link, for example, there is a 

clear association between vascular wilt and drought/heat stress.  

c) Urgency 
• There is evidence that the recent removal of some chemical controls is already 

preventing growers from establishing key crops such as Oil Seed Rape. In the 

absence of suitable replacement chemical controls, there is a high risk of yield 

reductions which could lead to food price shocks in the future. In order to make our 

food system more resilient, we need to be able to grow crops without reliance on 

chemical controls and a greater understanding of the factors underpinning the spread 

of soil-borne pathogens offers hope for novel control mechanisms.   

 
d) Barriers 

• There are relatively few soil pathologists in the UK leading to capacity challenges. 

• Many pathosystems are poorly characterised and much simple underpinning work is 

needed to bring our understanding to a position from which fundamental scientific 

questions can be asked.  

• Soil borne diseases are often less well-researched than foliar diseases (probably partly 

because they are very difficult to research) and there is a need for better tools and 

techniques in this area. 

 
e) Next Steps 

• A useful exercise would be carrying out a risk assessment of key crops, soil-borne 

diseases and also pests, to estimate threat levels. AHDB have information on this and 

may be a useful partner. NERC could also be a useful partner, as soil borne diseases 

are a problem in natural woodland and managed woodland.  

• The use of catch crops as a method of influencing pest lifecycle could be very useful 

but requires research at field trial level. 

• There is a need for better understanding of how the above ground microbiome 

interacts with the below ground microbiome and this knowledge must be made 

accessible to farmers. 

 
Action(s) 
N/A 
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ITEM 4: Suppressive soils 
Dr Lampkin introduced the topic by describing how microorganism-communities of the plant, 

above and particularly below ground can have a major impact on the ability of pathogenic 

microorganisms to cause disease. However, the mechanisms that result in such a 

’suppressive effect’ are poorly understood limiting our ability to use this principle to actively 

manage disease thus offering numerous avenues for research. Dr Lampkin then proceeded 

to outline the challenges, research gaps, urgency, barriers and next steps associated with 

this idea. 

 

a) Challenges 
• Crop rotations, compost and organic matter additions all influence the suppressive 

effect on soil borne diseases and pathogens by regulating and improving soil microbial 

communities. For example, alternating compost mixture ratios can control Pythium in 

peas. 

• The concept of management of rhizosphere ecology (suppressive soils) to control soil-

borne diseases can be extended to control of leaf-surface pathogens using microbially-

rich extracts from compost and other sources. It has also been shown to have some 

control over the free-living lifecycle phase of certain livestock parasites. 

• Research in this area was strong in the 1980’s but does not appear to have progressed 

much since. 

• Despite this previous research, current agricultural practice still attempts to completely 

eradicate specific pests/pathogens using chemical controls without consideration for 

the impact this can have on their natural predators in the ecosystem. If these natural 

predators then leave, then there will be nothing to keep the pest/pathogen in check 

leading to resurgence in even greater numbers once any chemical controls have worn 

off. This problem is compounded by the fact that many chemical controls are being 

restricted or banned. 

b) Research Gaps 
• There is a need to develop our knowledge of how specific components of the soil 

microbiome lead to specific desirable outcomes such as pest/disease control. Once we 

have this, the potential range of plant pest/disease/ abiotic stresses we can address is 

potentially vast.  
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• The use of compost as a suppressive for plant pests and diseases is increasingly 

popular, yet it is unknown whether this is because of the nutrients in the compost 

supporting greater biodiversity or due to a new microbial population being introduced. 

c) Urgency 
 

• The potential benefits in terms of disease control and yield increase are very high 

and this is timely given the projected changes in incidences of pests and disease as 

a result of climate change and the increasing restrictions placed on chemical 

controls. At the same time, companies are increasingly marketing suppressive 

treatments but they are not all based in evidence. 
 

d) Barriers 
• A major barrier is that the soil microbiome needs to be studied over time. Studies at 

just one time point can imply a link between microbiome and disease when this might 

not be the case in the long term. 

• Current soil pathogen research tends to focus on the role of specific organisms rather 

than the whole microbiome. 

• There are a limited number of scientists working across the frontier of plant, animal 

and soil health, most much more specialised in animal or plant health.  

 
e) Next Steps 
• There is a need for more effort detailing the links between specific aspects of the soil 

microbiome, such as species density/variety and abiotic factors, and specific 

desirable outcomes such as disease suppression or carbon sequestration etc. There 

are also opportunities to link the soil microbiome to plant and human microbiomes. 

Looking for parallels with human nutrition and the human microbiome could aid 

understanding. 

• Any subsequent research approaches must be interdisciplinary, particularly involving 

bioinformatic approaches that consider interaction between microbiome components 

above and below ground. 

 
Action(s) 
N/A 
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ITEM 5: Flooding- Flood resilient crops and impact of flooding on soil microbiome 
 
Professor Green introduced this idea by describing how flooding in the UK was an increasing 

threat to crop survival and yield. This idea focused on the need to better understand flooding 

perception and response mechanisms in plants to facilitate the development of flood-resilient 

crops and ensure crop stability and food security. Professor Green then proceeded to outline 

the challenges, research gaps, urgency, barriers and next steps associated with this idea. 

 

a) Challenges 
• Flooding has many impacts – on farming and much more broadly, major effects on 

soil (either by adding unwanted things [e.g. pollutants] to soil or washing things 

away). 

• There is a need to understand how flooding affects the soil microbiome, how long it 

takes soils to recover after flooding (if ever) and what the impacts on crops and 

livestock from flooding are. 

• The push so far has been to sacrifice farm land to prevent damage to housing when 

it comes to flooding but this may not always be the best approach given the long-

term damage that this can cause to soil microbiome as well as the wider landscape.  

 
b) Research Gaps 
• There is a need to revisit how we strategically respond to flooding, and drought, 

considering long term climate trends, where we sight our housing and other key 

infrastructure and the types of crops we should be growing in the UK in order to be 

more resilient. Naturally, this would require an interdisciplinary, cross research 

council approach which may also be linked to GCRF work. It was advised that AFS 

speak to Phil Haygarth to see if things have moved on since he last presented to the 

SAP. 

• We still tend to see flooding as a one-off anomaly when all of the evidence is that it is 

part of a longer hydrological cycle influenced by the natural environment, climate 

change and human demands for water. There is a need for better modelling and 

understanding. 

 

c) Urgency 
• Drought is a probably bigger threat in the long-term, particularly in the east of the UK, 

but flooding is still significant, and both are likely to intensify in the UK as a result of 

climate change.  
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d) Barriers 
• Lack of scientists who can study drought as well as flooding. 

 
e) Next Steps 
• A starting point considering all of the above would be to broaden this out to water use 

in agriculture in the face of unpredictable weather patterns. This would have UK and 

GCRF implications. 

• However, care should be taken to avoid unnecessary repetition of NERC work. 

• There is a need for interdisciplinary science - bringing together scientists who are 

looking at plants and animals with scientists who focus on the water and the soil. 

Action(s) 

N/A 

ITEM 6: 3D printing for crop disease sensing and management  
 

Professor Grieve introduced the idea by detailing how advances in technology have now 

made it possible and cost effective to implement a network of biosensor nodes to deliver 

field-scale, regional, national and international real-time information of the most early stages 

(12-24 hours) of an active crop infection by airborne or vectored pathogens. However, such 

sensor networks are more commonly utilised in medical research and there is a need to 

better understand how they might be adapted in agriculture. Professor Grieve then 

proceeded to outline the challenges, research gaps, urgency, barriers and next steps 

associated with this idea. 

 

Challenges 
• Current monitoring of diseases often relies on visual or diagnostic confirmation which 

can sometimes only be seen several weeks after initial infection (i.e. fungal infections 

identified by sporulation which happens up to two weeks after initial infection). 

• Technological advances now mean that it is possible to create an artificial host which 

would act as an in-field canary when it is ‘infected’/’attacked’. Such sensors would be 

networked and placed in projected hotspot areas identified by disease vector models. 

In this way, such sensors could provide real time monitoring of active crop infection 

by airborne or vectored fungal, bacterial or viral pathogens.  

 
Research Gaps 

• The research is currently medical in nature looking at human tissue. This needs to be 

adapted to crops (e.g. the design of sensors to mimic crop infection sites). 
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• There is a gap for research focussing on whether sensors could be adapted to 

release volatiles which may affect the spread of pathogens.  

 
Urgency 

• A number of factors from climate change to the removal of certain chemical controls 

mean that we are losing our ability to control certain pests and diseases. At the same 

time, technology is now at the point where it is economically feasible to develop the 

in-field sensors that would enable much more accurate modelling of pests and 

diseases in real-time, enabling highly targeted preventative measures to be put in 

place. 

 
Barriers 

• The medical sector can afford to do this but, at least initially until the cost comes down, 

can the agricultural sector? Experts in this area are drawn to the medical sector 

because that’s where money is and they won't stay in agriculture. 

 
Next Steps 

• NIAB, Sony UK and Rothamsted Research are developing biosensors and testing 

them against the various wheat rust isolates. They could be useful partners and 

sources of information. 
 

Action(s) 
N/A 

 

ITEM 7: AOB 
• No other business raised.  

APPENDIX 1 
 

Idea 1)  

Additive printing of living cells and biological materials, as driven by the medical sector, offers the potential for 
engineering new tools for crop and livestock disease sensing and management. These technologies now make it 
possible to mass-produce artificial structures that mimic biological tissue, offering new mechanisms to sense and 
quantitatively investigate the mechanisms by which pests (fungal, bacterial, viral or entomological) pathogenically 
recognise and interact with their hosts. Such devices open up opportunities for real-time mapping and 
management of disease progression through to designing new pathogenic tolerance mechanisms for crop 
breeding. 

Idea 2)  

Crop breeding has a pivotal role to play in delivering and ensuring Food Security over forthcoming years.  Crop 
breeding methods remain primarily reliant on meiotic recombination to generate genetic variation, but 
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recombination is limited in number and location. The challenge is to determine the factors that regulate CO 
frequency and localization in crops and to devise strategies to overcome this problem. 

Idea 3)  

Extreme weather events linked to climate change are becoming more common and unpredictable.  Flooding in 
particular is an increasing threat to crop survival and yield in the UK and globally. There is a pressing need to 
fund research into flooding perception and response mechanisms in plants to facilitate the development of flood-
resilient crops and ensure crop stability and food security. 

Idea 4)  

Understanding seaweed biology will enable us to overcome bottlenecks in sustainable aquaculture for food, fuel 
and environmental clean-up. 

Idea 5)  

Insects are fundamental to food security (e.g. as pollinators or as pests) yet can also serve as a vital food source. 
A precise understanding of insect molecular (omics) physiology creates opportunities to customize the 
commercial production of insects including manipulation of their nutritional value. New ways of working with 
industry will achieve these goals. 

Idea 6)  

The mechanics of insect diapause (dormancy) remains largely a black box. Yet this period of the life history of 
insects controls the distribution and abundance of key pests and agro-service providers (e.g. pollinators). 
Understanding diapause is therefore critical to modelling the impacts of climate change on our food supplies. 

Idea 7)  

An estimated 2.5 billion kilograms of pesticides are used globally each year. Concerns about their impacts on 
people's health are hotly debated by regulatory agencies, by civil courts of law, and by the general public. A 
mechanistic understanding of harms caused by pesticides (precision toxicology) will bring greater certainty at 
protecting human health.  

Idea 8)  

What contaminants are in our food? Food is produced and processed in an ever more polluted environment 
consisting of unknown complex mixtures.  What are the health implications, and can unintended harm be averted 
by the molecular classification of pollution? 

Idea 9)  

Pollinators are critical to sustaining global food security. Pesticides, emerging infectious diseases, climate change 
and many other factors are all contributing to significant pollinator declines but are typically studied in 
isolation.  Multi-stressor studies are needed to better understand the threats to pollinator service provision and 
develop effective mitigation strategies. 

Idea 10)  

Return to evidenced based agricultural  research and opportunity, rather than the a) continual just-in-time 
research agenda, b) acknowledge inefficiency of some large capital projects which are not supported by 
OPEX, c) resist tendency to react/respond to media driven 'fads' or herd mentality [e.g. pesticides and artificial 
fertilisers are all bad, vertical farming is the future – plainly not true for commodity crops], d) encourage better 
international research cooperation across global supply chains [the UK will remain dependent on imports 
and there should be mechanisms to fund work with major exporting countries]. 

 

Idea 11)  

Reduction in nugatory applications - too much national human capital is wasted on non-funded research 
proposals. Specifically: 

1. A move towards longer-term research - breaking the standard 3-year postdoc model as this is often not 
appropriate to non-model crops and livestock research. 

2. Better integration of biological, digital and engineering-based agricultural science.  Communities are 
still separated and too little emphasis on lower TRLs. Networks have worked in the past. 

3. Targeted strengthening of UK agricultural research base* - audit required on both current CAPEX 
(including under-utilisation) and human capital. e.g. disciplines (in plant science only) that require 
bolstering/future proofing - seed biology, mycology, applied plant pathology, agronomy, etc. 

4. Better integration of future land use reform with agricultural research needs*. 

5. Better utilisation of national (and private) gene banks/collections e.g. National Fruit Collection.   
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Idea 12)  

Broadacre cereals and open-field horticultural produce tend to be considered as open-loop control regimes, 
basing input decisions on protocols utilising forecast weather data combined with data such as prior crop, soil, 
pathogen and pest history. This conventional approach is typically based on delayed and, at-best, partial & 
lagging in-field ground-truth data, from labour-intensive agronomist's visits and, delayed, laboratory sample 
analyses, often by days to weeks. In-parallel, inputs are typically applied through self-driven boom or tractor-
mount spray applicators with some sporadic uptake of variable rate patch spraying of crop protection and fertiliser 
chemistries. The resulting field system is the relatively poorly structured to then mitigate for uncontrollable 
external factors, due to weather and other climate-dependent external factors. This may be considered as a sub-
optimally managed parameter space which is then due to the lack of timely, reliable and appropriate data, 
accurate causal models of the system and the existing economics and logistics associated with accessing 
application and intervention machinery as and when required. This is then paralleled by Controlled Environment 
(CE) arable production where typically such crops are grown under glass, polythene or in a totally light-sealed 
building, with artificial LED and other supplementary lighting, combined with defined hydroponic or aeroponic 
nutrient feeds to structured soils or other support media. Such systems enable just-in-time production of crops 
with novel traits. Though open field agriculture may never reach the per-volume productivity these totally closed 
systems it is equally true that the economics and energy-logistics severely limit their application to the higher 
value crops and niche urban or peri-urban duties. However, emergent engineering, automation and artificial 
intelligence technologies when combined with the stability offered by no-till field agriculture open the way to 
investigate and then control the biology in open fields to a spatial and temporal resolution that will bring just-in-
time manufacture to the conventional farm. 

Idea 13)  

New protein sources (ensuring sustainable systems to generate; knowledge on functionality; allergenicity). 

Idea 14)  

New crops (due to consumer demand) ensuring sustainable systems. 

Idea 15)  

Sustainable intensification. 

Idea 16)  

Efficient forms of fertilization. 

Idea 17)  

Soil health/ecology/microbiome. 

Idea 18)  

Producing food by alternative methods /without soil hydroponics. 

Idea 19)  

Antibiotic use/ AMR. 

Idea 20)  

Use of drones/remote sensors to improve productivity. 

Idea 21)  

UK organics in case of 'no deal'. 

Idea 22)  

Herbal contaminants/traceability. 

Idea 23)  

Additive intake assessment. 

Idea 24)  

Seaweed nutrients/anutrients. 

Idea 25)  

Developing approaches for joint climate-smart environment-smart agriculture. E.g. identification of key beneficial 
crop traits and their inclusion in cultivar selection within breeding pipeline. 

Idea 26)  
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Building a common future for sustainable food and agriculture and its role within the environment. Preserving, 
protecting and enhancing natural resources (including biodiversity and integrated nutrient management), so 
ensure available for the future, enhanced resilience of people and communities, improved and effective 
governance. 

Idea 27)  

Conserving and enhancing the genetic diversity of crops. Based on natural races that for example will be resilient 
to drought, heat or flooding. 

Idea 28)  

What is the future of agriculture? Innovation in agriculture to enhance youth employment in the rural environment 
e.g. knowledge-based systems delivered as a service to farmers. 

Idea 29)  

Strengthening and capitalising on the links between soil, crop and animal health, environmental health, nutrition 
and human health. 

Idea 30)  

Crop genetics has moved beyond the QTL in many important crops and molecular marker and to the point of 
needing functional trait dissection at the gene level. Emphasis on characterisation of mechanisms of gene 
function is needed to transfer knowledge between crops and drive forward the design of future crops.  

Idea 31)  

The conversion efficiency of many protected crops is between 3-6% of raw energy input. In order for energy 
efficient indoor production using renewable sources to be economic, yields need to increase by an order of 
magnitude. This requires underpinning knowledge both of components of plant yield (and development) and 
design of indoor growing systems which encompasses modelling of plant responses.  

Idea 32)  

The molecular mechanisms underpinning biological control remain poorly understood and the poor translation 
from laboratory to field means that reliance on agrochemical solutions is still too high. Underpinning work into 
molecular mechanisms of bacterial and fungal bio-controls both of other bacterial and fungal pathogens and of 
insects is required to understand how to improve biocontrol outcomes in the field.  

Idea 33)  
Soil-borne pathogens are intransigent problems affecting all of the major UK arable crops. The ability to 
manipulate the rhizosphere microbiome though plant genetics and farming practice offers potential to mitigate the 
effects of many soil-borne pathogens without recourse to agrochemical usage or long rotational breaks which are 
likely to be un-economical.  
 
Idea 34)  

Yield stability of legumes is notoriously poor, leading to a lack of confidence in the inclusion of peas and beans in 
the rotation. Research is needed to understand the genetic and environmental drivers of yield instability, as these 
crops could be valuable sources of plant-based protein and a significant opportunity for import substitution of soy, 
protecting primary biodiversity through demand reduction for imports.  
 

Idea 35)  

Break crops in arable agriculture are essential to maintain soil health and ecosystem diversity, but the UK's main 
break crop, oilseed rape, is being continually threatened by cabbage stem flea beetle, generating loss of 
confidence in the crop and declining areas. Research to accelerate the discovery and utilisation of resistance to 
the pest is essential, to augment the limited cultural control methods available, or this valuable oil crop will be lost 
from the rotation. 

Idea 36)  

Development of systems for high throughput screening to identify important phenotypes in farmed animals at a 
cellular level that can be related to the phenotype of the animal. 

Idea 37)  

Research to develop sound data on the environmental impact of farmed animals, relating to feedstuffs, 
husbandry systems and production of greenhouse gases. 

Idea 38)  

Integration of genetic selection with production and feed provision for aquaculture species, with consideration of 
environmental impacts. 
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Idea 39)  

Understanding how management of the soil ecosystem/microbiome can be used to suppress pests, pathogens 
and parasites of both plants and livestock, in particular by stimulating the presence and activity of competitive 
organisms. The idea of suppressive soils, with high levels of microbial activity and low pest and disease 
pressures, flourished briefly in 1970s/80s, but opportunities not fully exploited. 

Idea 40)  

Understanding how complex, multi-functional, systems-based approaches such as conservation agriculture, 
organic farming, agroforestry can be used to address climate change, biodiversity conservation, soil health, water 
quality and other challenges.  In the context of climate change, the potential to both reduce emissions from 
agricultural inputs, and increase carbon sequestration by including more herbage legumes and woody perennials 
may yield substantially greater benefits than mitigation measures based on increasing efficiency of input use 
alone. 

Idea 41)  

Innovative approaches to assessing key indicators of public good/natural capital generation by farming systems 
that can encourage a focus on these issues without a disproportionate administrative burden/transaction cost. 

Idea 42)  

Arising from idea 3: in the context of flood damage to crops extend this kind of understanding to how flooding 
over different periods affects the soil microbiome and how quickly this can re-generate/return to "normal". 

Idea 43)  

Arising from idea 9: chemical and particulate matter atmospheric pollution. How does this affect insect behaviour 
and health? 

Idea 44)  

Supporting areas of research. Capacity and skills in many areas of biological sciences are under threat. Over 
many institutions it is getting harder to recruit young scientists into microbiology, particularly that not associated 
with human infection. However, I think that mycology is particularly under threat. 

Idea 45)  

Development of approaches for targeted delivery of pesticides. Not so much the technology of application, but 
the underpinning research on pathogen detection (early) and understanding pathogen spread and behaviour 
under crop conditions. How will behaviour and detection be affected by weather conditions? 

Idea 46)  

Infection responses of the host in the context of environmental/climate change or stress. 

Idea 47)  

Conserving and enhancing the genetic diversity of animals  

Idea 48)  

Massive databases of microbial genome sequences highlight the huge amount of genetic variation in many 
important microbes. This is being utilised for some pathogens for focused GWAS studies, but I don’t think we 
understand how variation across the genome affects fitness. What are the combinations of variants that interact 
to increase fitness? 

Idea 49)  

Except for examples of nucleotide repeat phase variation (NRPV) linked to specific well characterised genes, the 
wider role of NRPV and how it contributes to fitness is unclear. 

Idea 50)  

Research on the glycome remains limited partially because of the difficulties in linking gene content to structure. 

Idea 51)  

The non-core genome. Understanding the drivers that select content combinations. 

Idea 52)  

Greenhouse Gas emissions of Food production systems- in particular the cultivation operations. 

Idea 53)  

Secondly around the storage of carbon in soil whist still producing food. 

Idea 54)  
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Thirdly around the impact of food production efficiencies and the impact on net zero. 

Idea 55)  

Underutilised Genetic Diversity. The genetic diversity of the world's major food crops is relatively low and these 
have often been historically bred for yield and on the assumption of optimised growing conditions. In the face of 
changing climate and the need to find more locally adapted crop varieties, as well as the need to improve 
nutritional diversity, it is important to look at how the crops we grow now might need to change in the future. The 
same principle is often true for livestock breeds. A diverse range of crop varieties and animal breeds already exist 
regionally around the world, often known as orphan crops/heritage breeds. How can this diversity be better 
incorporated into mainstream agriculture? 
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