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UK PlantSci 2013 – 2nd Annual Meeting of the UK
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The landscape of UK plant science is changing. Step changes in
sequencing technologies mean it is now possible to apply
techniques and resources once only available for model species
such as Arabidopsis thaliana to a wide variety of plants. Advances in
phenotyping platforms and resources are allowing researchers to
collect a plethora of data in the glasshouse and field. Agricultural
machinery and practices are also witnessing a radical makeover,
providing unprecedented opportunities for precision farming.
These developments, combined with the pressing need to provide
solutions to global challenges, are reuniting previously siloed
sections of the plant and crop research communities (Leonelli
et al., 2012), and building and strengthening the connections
between the academic research community and industrial
partners.

‘… investment in all aspects of the research pipeline, from

bench to field, is urgently required if plant science is to

continue to feed, clothe, and equip the global population

sustainably.’

It was in this context that the UK Plant Sciences Federation
(UKPSF) was founded in 2011. The UKPSF’s second annual
conference, UK PlantSci 2013, was held at the University of
Dundee in April, with support from the Gatsby Charitable
Foundation, the Society for Experimental Biology, the Genetics
Society and numerous other commercial sponsors. UK PlantSci
2013 welcomed a broad spectrum of plant scientists, from
molecular biologists and bioinformaticians to ecologists and
breeders, to share news and discuss the future of UK plant science.
The meeting carried the overriding theme of ‘Plant Science in a
Changing World’. We present here some of the topics that ran
throughout many of the discussions: the food security challenge,
the excellence and impact of plant science research in the UK, the
value of public outreach and education initiatives in promoting
plant science and inspiring the next generation of scientists, and the
need for evidence-based policy.

Meeting the food security challenge with pure and
applied research

In his opening talk, keynote speakerCharlesGodfray (University of
Oxford,UK) emphasized the importance of theUKPSF in creating
a cohesive plant science research sector. All branches of plant
science, from soil scientists to agricultural engineers, must work
together towards sustainable intensification, which Godfray
declared an absolute necessity. Reducing waste, decreasing adverse
environmental impacts and optimizing agricultural yields, none at
the expense of the others, are key to meeting this goal. Breeding
crops capable of surviving climate change and extreme events was
an important theme ofUKPlantSci 2013, andGodfray highlighted
soil salinification andwater use efficiency as particular challenges in
this area.

It was apparent throughout the conference, even from those
whose work was in an industrial or applied sphere, that there is a
need for a well-resourced, publically funded basic plant sciences
base in theUK; for without pure research, innovation is impossible.
This was evidenced in the second keynote talk by Professor Sir
David Baulcombe (University of Cambridge, UK), who provided
an abridged history of important basic plant science: Gregor
Mendel’s peas provided the first genetic model system; Barbara
McClintock discovered transposable elements in maize (Pray &
Zhaurova, 2008); RNA silencing, tumour formation, and cellular
totipotency were all identified first in plants (Bohmert et al., 1998;
Sussex, 2008). The researchers who made these fundamental
scientific discoveries had no concept, at least at the outset, of the
scale of impact their work would have. Ultimately this is the true
reality of science: there are rarely eureka moments, instead science
progresses in small incremental steps and it is the accumulation,
assimilation and interpretation of this knowledge that leads to
revelation and revolution.

An elegant example of accruing and refining our basic
understanding of biology to generate an impact-driven project
was given by John Pickett (Rothamsted Research, UK), who
presented his work on push–pull technology inmaize. The premise
of push–pull, which is already practised extensively in Africa, is that
crop pests, in this case stem borers, are attracted to or repelled by
some plants more than others (Khan et al., 2011). Pickett’s current
research aims to improve the natural push–pull properties of
companion crops. One approach he discussed was characterizing
insect–crop interactions at the molecular level, and then using
genetically modified (GM) technology and traditional breeding
techniques to strengthen the attraction and repulsion signals.

Excellence and impact in UK research

Illustrating the impact of plant science is a key requirement of a
number of funding bodies. An excellent example of the economic
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benefit of plant research was provided by Nigel Kerby (Mylnefield
Research Services Ltd, UK), who took delegates on a whistle stop
tour of some successful varieties and products originating from the
JamesHutton Institute (JHI) and its predecessor, the ScottishCrop
Research Institute. These include varieties of potato, raspberry,
barley, and 96% of blackcurrants sold on the UK market. The
success of the JHI varieties grown nationally and internationally has
resulted in every£1 of publicmoney invested in JHI generating £17
in revenue.

Many other presentations at UK PlantSci 2013 featured world-
leading research carried out at UK institutions. These included
Mike Holdsworth’s (University of Nottingham, UK) pioneering
work on the N-end rule pathway in hypoxia response, which
unveiled a novel method for sensing oxygen in plants (Gibbs et al.,
2011), providing molecular targets to engineer flood and drought
tolerant crops. George Lomonossoff’s (John Innes Centre, UK)
award-winning research on empty virus-like particles has led to the
development of a system for producing high levels of vaccines and
pharmaceutical proteins in plants (Sainsbury & Lomonossoff,
2008)andoffersnewpossibilities for targeteddrugdelivery (Aljabali
et al., 2010). These andmany of the other projects discussedmay be
the basis for far-reaching impact in the coming decades.

Evidence-based policy-making

Keynote speakers Charles Godfray and David Baulcombe both
emphasized the political nature of applying science to problem
solving. Scientific research and technological advancements in
isolation will not provide adequate solutions to the global
challenges facing us. For example food security does not just
require an increase in yields and reduction of inputs. Social and
financial factors such as economic inequality and poor infrastruc-
ture also need to be addressed ifmalnourishment inmany countries
is to be overcome.

Closer to home,many talksmade it clear that without intelligent
funding programmes and evidence-based regulations, for example
surrounding GM technology, scientists may struggle to see their
research translated into useful outcomes. Mikhail Semenov
(Rothamsted Research, UK) gave a specific example of complexity
in funding strategy by presenting a case for the use of predictive
modeling in the setting of community-wide objectives. Although
both elevated temperatures and drought will affect wheat crops in
the future, current models suggest that elevated temperatures are
likely to cause the crop to mature earlier in the year before drought
stress has an effect, so breeding heat tolerance into wheat is more
important than increasing drought resistance (Semenov& Shewry,
2011). Additionally, field trial environments are not representative
of future climate conditions, so they are unsuitable for testing the
efficacy of crop traits. It is therefore imperative to use good climate,
crop life-cycle, and environmental models when setting goals for
crop improvement and when assessing the value of new varieties.

The need for good outreach and communication

One of the aims of UKPSF is to promote plant science to the public
and policy-makers. The ‘Inspiring Future Generations’ session

provided a focus for this goal, and all the speakers emphasized how
important it is for scientists at all levels to engage in science
outreach. Dawn Sanders (Gothenburg University, Sweden)
pointed out that Norman Borlaug and his contemporaries during
the Green Revolution were brought up on or near farms. They
appreciated the contribution that plants make to society and the
terrible effects that biotic and abiotic factors can have on harvests.
Conversely, young biologists today often see the impact and value
of medical research more readily than the far-reaching potential of
plant science. This ‘plant blindness’ (Wandersee & Schussler,
1999) is being tackled in schools and universities through work by
the British Society for Plant Pathology, the Teacher Scientist
Network (TSN), and The Plant Cell.

Phil Smith (Teacher Scientist Network, UK), Mary Williams
(American Society of Plant Biologists, USA) and Anne Osterrieder
(Oxford Brookes University, UK) all expressed concern that some
science professionals consider outreach activities to be bad for their
research and careers. Osterrieder and Williams in particular
delivered a good case for engaging in outreach: time commitments
can be minimal and it is unnecessary to include unpublished
research in any activities. Simply having a Twitter account and
being willing to participate in a Twitter chat occasionally is enough
to have an effect, as a case study by Anne Osterrieder showed. An
American high school teacher set his students a project to run
‘Organelle Presidential Campaigns’ on Twitter. The hashtag
#organellewars was picked up by scientists all over the world.
The studentswere delighted by their interactionswith real scientists
who became involved with the campaigns, and by the end of the
project they were reading journal articles to make their case and
rebuff smear campaigns from other groups.

Curing plant blindness will impact on investment in all parts of
the plant science pipeline, encourage regulators and policy-makers
to consider scientific evidencewith equal weighting to other factors,
and improve the number of bright young talents attracted to plant
science research.

Concluding comments

UK PlantSci 2013 clearly illustrated how the breadth and diversity
of the excellent UK plant science research base is crucial to the
scientific arena, the economy and society as a whole. Investment in
basic plant science is essential to support innovation in agri-
technology and other industries, and investment in all aspects of the
research pipeline, from bench to field, is urgently required if plant
science is to continue to feed, clothe, and equip the global
population sustainably. The UKPSF and its activities are therefore
vital to help unify the UK plant science community, and we look
forward to many more successful and stimulating UK PlantSci
meetings in the future.
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