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BIOLOGY THAT

Delivers
Volume 2 - 2017

Professor Mike Gooding
Institute Director

Director’s Introduction

It gives me great pleasure to introduce this second volume
of Biology that Delivers. Our mission is to improve the
health and wellbeing of people through research, education
and engagement activities. Through IBERS we believe that
keeping humans healthy and contented depends also on
delivering a healthy environment, healthy plants and
animals, and healthy businesses.
Examples of how we contribute to all these components of
the health chain are represented in the following pages.
New investments in IBERS for 2017 include: laboratories for
veterinary pathology; cutting-edge capabilities to reduce
the environmental impact of ruminant production and to
improve quality of livestock products; a strategic
programme of research funded by the Biotechnology and
Biological Sciences Research Council (BBSRC) to improve the
resilience of crops in the face of environmental and political
change; and the launch of our new Well-being and Health
Assessment Research Unit (WARU) undertaking research
activity to promote health and well-being in the community.
IBERS continues to develop the next generation of
professional biologists through its research-led teaching.
New taught programmes linked to the health chain for 2017
include: BSc Wildlife Conservation; BSc Human Biology and
Health; and MSc Biotechnology.
As we approach 2019, and the 100th anniversary of the
start of plant breeding at Aberystwyth, it is apposite that
coverage is made in the following pages of our continuing
commitment to crop improvement.
Our leading position in developing and using perennial
crops is contributing to our mission, represented here by
forage grasses and clover, and the energy grass Miscanthus.
Grasslands are the foundation for the world’s most
important food production systems based on perennial
species.

DIRECTOR’S

Located in mid-west Wales, we have ﬁrst-hand experience of how perennial
systems can provide stunning places to live and work: generating wellbeing,
amenity value and a diversiﬁed rural economy. In a post-Brexit world, it will
be increasingly important that resources are used as eﬃciently as possible,
and that the ecosystems on which we all depend are protected. There are
many ways through which the productivity of our ﬁelds can help meet the
demands of synthetic, fuel and ﬁbre industries, as well as the requirements
for food, without compromising our landscape and heritage.
Beyond the perennial crops, we have signiﬁcant research programmes for
oats, peas and beans. For all of our crops, improvements are being made to
help meet societal challenges of feeding a growing population in the face of
environmental change; reducing reliance on fossil fuels and other ﬁnite
resources; developing the bio-economy from the rural sector. To do this
eﬀectively it is essential that products are delivering beneﬁts for consumers
safely and securely. There are several examples in this issue of Biology that
Delivers of how intervention in the food chain can beneﬁt society, whether
through plant breeding, livestock system development, or in the processing
chain.
More than ever, it is important that our science not only contributes to
potential productivity, but also to stable and resilient development.
IBERS embraces multi-disciplinary approaches, along with
many of our local, national and international partners to
improve environmental sustainability, food security,
health and wellbeing.
It is essential that public, commercial and
student investment in universities
provides tangible beneﬁts,
people and answers to meet
the challenges facing society.
In IBERS we are committed to
meeting these challenges head-on
with Biology that Delivers.
 Professor Mike Gooding, Institute Director
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Developing industrial processes for
the emerging bio-economy

Whilst fossil fuels have provided low cost energy and chemicals for the last century and
more, they are a ﬁnite resource and their use contributes to climate change. We
therefore need to return to the use of plants as the major resource for fuel,
chemicals, and materials, and are using modern science and technology
to develop novel approaches that will stimulate the bio-economy.
For more information contact:
Prof. Iain Donnison
Of particular interest to researchers is to create bioreﬁneries.
isd@aber.ac.uk
Technology systems take biological material and transform it into
multiple products, in much the same way as oil reﬁneries provide fuels,
oils and the hydrocarbons used to produce plastics. IBERS is the lead partner in
the BEACON, Bioreﬁning Centre of Excellence; BEACON staﬀ are undertaking
projects with companies interested in being part of the bio-economy. Many of the building
blocks for complex materials can be produced from simple sugars. Agricultural crops such as
maize and sugarcane are potential sources, but we need to be mindful of the need to avoid
competition with food supply. Consequently we need to develop ways of producing these sugars
from non-food crops. The high sugar grasses developed at IBERS are potentially an ideal feedstock.
Primary processing of the grass yields a press cake that can be ensiled for storage and fed to
animals, and also produces a sugar rich juice which can be fermented to platform chemicals,
including lactic acid. We are working with a range of companies across the plastic
production and supply chain to develop grass-based plastics and have also
demonstrated the production of egg boxes from grass ﬁbre. This raises the
possibility of widespread production of food packaging from grass,
contributing to a reduction in fossil fuel use.
1

2

3
 1. Miscanthus pellets
2. BEACON team in fermentation lab
3. Perennial Ryegrass pellets
4. Secondary processing facility
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We are:
• Combining our
expertise in high sugar
grasses with new
facilities in
fermentation to
generate platform
chemicals for the
plastics industry.
• Developing bioreﬁning
processes to produce
ﬁbre-based products.

• Using our
knowledge of cell wall
chemistry in lignocellulosic
crops such as Miscanthus to develop
pre-treatment and fermentation processes
that will enable these crops to be transformed
into a range of useful end products.
• Developing treatment and transformation processes for
Municipal Solid Waste and a range of biological wastes to create
added value.
• Work in this area has been supported by the European Regional
Development Fund through the Welsh Government.

 IBERS Gogerddan
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For more information contact:
Prof. Jamie Newbold
cjn@aber.ac.uk
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The impacts of climate change on
ruminant agriculture in the UK
UK agriculture has an important role to play in mitigating climate change by
adopting low-carbon farming practices. But we also need to understand how
to adapt to the changes that are occurring and address the
threats and opportunities that will arise. Researchers in our Animal
Systems group have focussed particularly on how climate change
will aﬀect ruminant agriculture and are contributing to informing
policy makers via the ‘Living with Environmental Change’ partnership.
Climate change will lead to increased temperatures and longer growing
seasons, particularly in the North of England. However these potential
beneﬁts may well be tempered by lower water availability and a decrease in
the land areas suited to growth of forage and traditional feed crops in
Southern England. Meanwhile, the frequency of extreme rainfall events will
lead to an increase in ﬂooding. The soil erosion and nutrient leaching that
accompanies this will pose direct problems for ruminant agriculture. They will
also increase the need to consider the broader functions of agricultural land in
delivering ecosystems services, such as the temporary retention of ﬂood water
to prevent impacts on towns and cities.
Climate change may also aﬀect ruminants directly; heat stress could become
more likely and IBERS scientists have reported increased prevalence of liver
and rumen ﬂuke, which may be due to warmer and wetter conditions
favouring the growth of the snails that carry these parasites.
Our engagement with decision makers helps translate
research outcomes into policy advice and incentive
schemes that meet the needs of farmers and
the environment, and also informs future
research objectives.

2

1

 1. Welsh sheep
2. Sheep grazing above IBERS Gogerddan
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We are:
• Working to understand the impact of climate
change on UK agriculture and translating
research knowledge into policy and practitioner
advice.
• Developing research programmes targeting
emerging problems such as the changes in pest
and disease burdens that will result from
changing weather patterns.
• Researching animal feeds and their eﬀects on
enteric fermentation so that we can decrease the
contribution of ruminants to agricultural
greenhouse gas emissions.

 Dairy cow

t

 Cows feeding
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Conservation biomass and its potential
as a bioenergy feedstock for Wales

3

Purple moor-grass (Molinia caerulea) is an invasive hill grass species that
accounts for 10% of land cover in the UK uplands. Increasing Molinia
abundance is often at the expense of heath and mire habitats. Whilst it can
provide reasonable grazing for livestock in summer, if it is not actively
grazed the sward builds up high amounts of dead material. This is
avoided by stock, particularly sheep. Restoring heathland and
improving habitat value therefore often involves cutting and
removing the biomass. This in turn creates a waste management
issue, low density material in remote locations with fragile ground
conditions. Similar issues can arise with bracken and rush management.

For more information contact:
Dr Mariecia Fraser
mdf@aber.ac.uk

1

Bioenergy feedstock is typically processed for anaerobic digestion (which
requires the material to have high levels of water-soluble sugars) or for
combustion (which requires the material to be dry and dense). Using
technology developed at the University of Kassel (Germany), we have
successfully demonstrated the integrated generation of solid fuel and biogas
(known as IFBB) using conservation biomass harvested from Welsh uplands.
This involves pre-treating the material with hot water and then passing it
through a screw press. The resulting liquid is suitable for anaerobic
digestion, and the solid material can be used as solid fuel or to produce
activated carbon or bio-oils. Together with other Welsh stakeholders, we are
working to develop the process further into a bioreﬁnery at farm scale. The
aim is to demonstrate an economic and practical approach to
management of conservation biomass that generates useful end
products and contributes to greenhouse gas emission
reductions.

2

We are:
• Working with
conservation charities
3
and upland stakeholders to
promote the active management
of degraded heathlands in order to
improve their biodiversity.
• Demonstrating the integrated production of solid
fuel and biogas from conservation biomass to
stimulate an increase in uptake of the technology.

• Developing the
technology to generate
higher value end-products
together with European
partners.
 1. Molinia growing in the uplands
2. Dr John Corton in the lab *
3. Material from anaerobic processing
* Dr John Corton sadly passed
away in 2017 and colleagues
continue his work.
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For more information contact:
Prof. Athole Marshall
thm@aber.ac.uk

Optimising oat varieties for end
user requirements
IBERS has a long history of oat breeding and is continuing to develop
varieties that meet the needs of end users. Oats ﬁt well into UK arable
systems. They are used as a break crop to reduce soil borne diseases
in the following crop rotation, and are a valuable crop in their
own right. In addition to developing varieties high in betaglucan, (which reduce the risk of coronary heart disease in
people), IBERS scientists are also working on optimising oat
varieties for animal feeds. The UK is highly reliant on imported animal
feeds (largely soya from South America), and so developing new oat
varieties as a source of home grown feed will lessen this problem. Socalled ‘naked oats’ are varieties where the oat husk is easily removed
during threshing. These varieties have been bred for high protein and oil
levels and are an ideal poultry feed because poultry cannot digest oat
husks. A high fat content is also an advantage in supplementary feeds for
ruminants; methane production in both sheep and cattle is reduced as the
fat content of their diet is increased. However, in contrast to poultry,
ruminants can partially digest oat husks, so the breeding target here is
oats with low-lignin husks and high oil contents. We are working in
conjunction with Senova and AHDB on feeding trials in which we measure
methane production by ruminants fed on novel oat varieties. We are also
using bench top fermenters that mimic the rumen to better understand
the underlying physiology. Underpinning these developments is our
improved knowledge of the molecular markers associated with
the desirable feed quality traits in oats such as high oil
content. Screening progeny for these molecular
markers is a much faster process than
conventional phenotyping approaches and

1

2

 1. Harvesting oats
2. Husked oats
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will allow us to increase the speed at which new varieties
become available for end users. Our work on oats is also
beneﬁting from the imaging facilities in the National
Plant Phenomics Centre, housed at IBERS. These allow us
to make rapid and non-destructive measurements of
desirable physical attributes such as drought tolerance
and growth rate.
We are:
• Increasing the rate at which new oat varieties can be
developed by using molecular assisted breeding
technologies.
• Using non-destructive imaging techniques to acquire
a detailed understanding of plant responses to stress.
• Integrating work on underpinning plant genetics,
plant breeding and rumen physiology to meet the
needs of the animal feed industry.



Some of the oat breeding
team at IBERS



Oats experiment in the BBSRC
National Plant Phenomics Centre at
IBERS Gogerddan
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Sequencing the red clover genome
Scientists at IBERS in collaboration with the Earlham Institute have
sequenced and assembled the red clover genome.

For more information contact:
Dr Leif Skøt
lfs@aber.ac.uk

The high protein content of red clover makes it a useful species to include
in grass-fed livestock agriculture. Because of their ability to ﬁx
atmospheric nitrogen, legumes, such as red clover, can also be used
in crop rotations to boost soil fertility and reduce the need for
application of industrially produced nitrogen fertilisers.
How does the genome sequence help us? The sequence gives us a
detailed map of all genes, and we can use this information to better
understand the genetic basis of traits such as yield, disease resistance
and nutritional properties. For example we have identiﬁed key
clusters of genes that are associated with important
2
nutritional traits such as fatty acid availability and
protein breakdown in the rumen. Secondly, the
genome provides a platform for identifying
tens of thousands of the variations in
sequence between individual
plants.

1

 1. Dr David Lloyd
2. Red clover ﬁeld trial
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That genetic variation is the raw material that plant breeders need and use to
generate new combinations with better yield, disease resistance and
digestibility for the ruminant livestock through crossing programmes. The
wealth of detailed information about the genetic diﬀerences between
individual plants can be used to make predictions about the performance of
their progeny. When these predictions are suﬃciently accurate, some of the
time consuming phenotypic assessments can be eliminated. This will allow
us to speed up the breeding process and mean that improved varieties
will be available to UK farmers more quickly than would have
been the case with conventional plant breeding approaches.
IBERS has a long history of developing commercially
successful forage crop varieties, improving both
environmental performance and proﬁtability
in collaboration with industrial partner
Germinal.

We are:
• Using next-generation sequencing techniques
to improve our understanding of key plant
genomes, including red clover.
• Incorporating this knowledge into our forage
crop breeding programmes to accelerate
progress in variety development.
• Working with industry to bring new varieties
to market.


Red clover sequencing
team at IBERS
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Training the next generation of
plant breeders in industry-relevant
research skills

6

IBERS combines almost a century of plant breeding expertise with its role as a
University Institute. We work to ensure that our undergraduate and postgraduate
courses meet the needs of students and also guarantee a steady supply of
potential employees for plant breeding companies. The success of this
For more information contact:
approach is exempliﬁed by a recent graduate, Lucy Slatter, who
Dr Danny Thorogood
investigated the genetics of self-fertility in Lolium perenne in her
dnt@aber.ac.uk
undergraduate dissertation. After presenting the work at an
international conference in Zurich, (the 20th General Congress of EUCARPIA,
the European Association for Research on Plant Breeding), she has gone on to a
job at a German plant breeding company based in Cambridge whilst continuing her
plant breeding studies at Wageningen University in the Netherlands.
Perennial ryegrass is self-incompatible; a single plant cannot reproduce with itself despite
having both male and female reproductive organs. Outbreeding preserves genetic diversity in
the population and harnessing this variation is a mainstay of crop improvement. We select
parent plants with particular desirable properties and attempt to combine these properties
through plant selection in subsequent generations. Self-incompatibility (SI) is useful to the plant
in a genetic sense. However, the ability to create inbred parental populations (i.e. by making
the plant self-fertile) would allow us to then cross these homozygous parental populations to
generate F1 hybrid grasses in which the beneﬁcial genetics of both parental populations are
incorporated in a much more closely deﬁned way. This would signiﬁcantly improve both the
speed and certainty of new variety creation and at the same time help us to understand the
genetic basis of hybrid vigour (heterosis).
Two key genetic loci have so far been identiﬁed that control SI in perennial ryegrass. Whilst the
majority of varieties are self-incompatible, some plants are in fact self-fertile. Lucy’s
dissertation investigated the genetics of these variants. She discovered an
We are:
entirely new genetic locus that induces self-fertility, thereby
• Identifying
improving our understanding of SI and our chances
the genetic loci
of being able to manipulate it in the
underpinning selffuture.
incompatibility in perennial
ryegrass.
• Manipulating self-incompatibility
for creating F1 hybrid varieties.
• Providing cutting-edge research
opportunities for undergraduate
students.
• Creating the next generation
of plant breeders with
industry-relevant skills
and experience.

Lucy Slatter at work 
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For more information contact:
Dr Matt Hegarty
ayh@aber.ac.uk
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Supporting meat traceability in the
supply chain using genetic assays
High proﬁle examples of contamination of processed beef products with
material from horses and pigs have highlighted the importance of correct
labelling and veriﬁcation of materials in the food supply chain.
Consumer conﬁdence in the meat industry overall is strongly
inﬂuenced by ideas of traceability ‘from farm to fork’. Products
labelled in this way attract a signiﬁcant premium. Consequently, there is
a need for rapid and reliable testing procedures that can test the provenance
of beef products, both in terms of the breed of cattle from which it comes,
and potentially also the farm it was reared on.
Over 98% of cattle slaughtered as prime beef in the UK come
from 12 breeds of cattle. We have established a database
of the single nucleotide polymorphisms (SNPs) that
occur in these breeds. A SNP is a variation in a
single nucleotide at a given point in the
genome. The frequency and locations
of SNPs varies between breeds;
we can therefore take a
meat sample from a

2

1

 1. Dr Matt Hegarty IBERS
2. Welsh beef
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supermarket and interrogate the database to determine
the likelihood of the sample coming from one of the
characterised breeds. Furthermore, since herds from
diﬀerent farms can also be distinguished using the same
technique, we can use it to trace a product back to the
farm of origin. Another potential use of the testing
procedure is to detect meat from other species (e.g.
contamination by horsemeat) or the proportion of meats
from varying species for mixed meat products.

1

2

We are:
• Demonstrating the usefulness of genetic
testing in the tracking and veriﬁcation of
meat products from farm to fork.
• Working with breed societies (cattle and pig)
to establish whether SNP variation is
suﬃcient to extend the approach to other
species and breed types within them.

 1. DNA sequencing ﬁlms
2. On farm testing

HEALTHY

Home grown forages as
sustainable protein feed

8

For more information contact:
Dr Christina Marley
cvm@aber.ac.uk

 Chicory

The
UK imports
signiﬁcant
quantities of the protein
fed to animals. Imported soya
meal accounts for 33% of the
protein in UK livestock feeds, the
majority of which is transgenic soya from
South America. Public concerns over traceability
and product quality, coupled with an increasing global
demand for animal feeds, presents a drive to increase our
production of vegetable proteins on UK farms. High-protein,
home-grown forages provide a sustainable opportunity as
alternative, traceable sources of protein for ruminant livestock.
A 2012 survey of ruminant livestock farmers found that whilst 69%
grew the legume white clover, use of other forage proteins such as
lucerne and perennial chicory was much lower. The reasons most
often cited for not growing these crops were a lack of knowledge
of establishment methods and uncertainty about management
strategies. Better understanding of how best to conserve novel
forages as silage and how to optimise feeding regimes were also
identiﬁed as a means to help farmers to derive maximum beneﬁt.
These barriers have been targeted in a collaborative project
involving IBERS, seed producers Germinal, and producers
and processors in the Waitrose supply chains for
beef, lamb and dairy through a combination of
replicated plot and ﬁeld scale experiments
 Farmers at IBERS plots
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and experiential learning case studies on
participating farms. Farmers who have started
growing their own forage protein are pleased with
the results.

 Dr Christina Marley IBERS

Making the most of forage has always been at the
heart of our commercial beef unit. Rotational grazing
cattle and making high quality silage gives us the
basis for a sustainable business and helps to limit the
eﬀects of volatile concentrate costs”. Ian Farrant,
Worcester

We are:
• Engaging across ruminant livestock supply chains
to better understand the needs of the industry
and consumers.
• Exploiting our underpinning research in grass and
clover breeding and agronomy to reduce reliance
on imported protein for animal feed.
• Working with farmers to understand and address
practical constraints to increased use of protein
forages in farm systems.
• Facilitating behaviour change that helps increase
economic and environmental eﬃciency of
production.

t

 Forage samples
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Delivering innovative training and
education opportunities to farmers

9

In addition to its range of undergraduate and postgraduate courses, IBERS has
developed training opportunities aimed at farmers and agricultural industry
professionals. Our IBERS Distance Learning programme run in conjunction
with Bangor University delivers modules on topics ranging from soil
For more information contact:
management and ecosystem services to silage science and
Ms Martine Spittle
ruminant nutrition. Material includes tailored reading
rjs@aber.ac.uk
material, videos and podcasts, alongside opportunities for
participants to interact via online forums. Participants can study
individual modules or can choose to accumulate credits to gain qualiﬁcations
up to the level of a professional doctorate. We also work with Lantra, a nationally
recognised organisation oﬀering training and qualiﬁcations to the land based and
environmental sectors. The e-learning material we have developed for Lantra is in the form
of short interactives aimed at supporting and reinforcing practical advice and training
coming through knowledge exchange and training programmes.
IBERS also acts as the Knowledge Exchange Hub for Farming Connect – a Welsh Government
programme supporting the development of a more professional, proﬁtable and resilient
land based sector. Staﬀ based at IBERS provide reviews of the latest thinking; these are then
published on the Farming Connect website and disseminated by Farming Connect advisors.
 First IBERS Distance Learning graduates Sam Kelly and Mark Jelley

We are:
• Maximising
the impact of our
own research and that
of others by developing
research-led teaching relevant to
the farming industry.
• Accelerating the uptake of good
farming practice by providing
multiple routes for knowledge
exchange.
• Equipping UK agriculture to deal
with the challenges of climate
change and food security.

 Pasture module
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Reducing Campylobacter
infection in chickens to reduce
the risk of food poisoning
Research carried out at IBERS is developing solutions for
Campylobacter infection, the most common cause of bacterial
food poisoning for UK consumers.

For more information contact:
Dr Justin Pachebat
jip@aber.ac.uk

Chicken is a major source of animal protein. The UK poultry market is
worth around £2.5 billion with about 900 million broiler chickens processed
annually. However, Campylobacter is part of the natural micro-ﬂora of the chicken
gut. Whilst it does not aﬀect the health of the chicken, it results in severe gastroenteritis
in humans, characterised by severe abdominal pain, cramping, diarrhoea, vomiting and fever.
In 1% of cases, patients also develop reactive arthritis, and more rarely can develop Guillain-Barre
Syndrome, a severe neurological paralysis that can last for up to a year. In the UK Campylobacter is
responsible for more than 100 deaths per annum.

Campylobacter is excreted in the faeces of chicken, and so the skin and feathers of the bird are
often heavily contaminated. In addition, the caeca, (part of the gut of the bird and the major
reservoir for the bacteria), are often damaged during the slaughter process. A European Food
Safety Authority study showed over 80% of raw chicken meat sold to consumers in the UK
is contaminated with Campylobacter.
Bacteriophage are naturally occurring viruses that infect bacteria.
In collaboration with researchers at the University of Cambridge, we
have characterised the genomes of several phage that infect
Campylobacter to determine their suitability as control agents,
and to identify novel treatments such as phage lysins
that target Campylobacter. In projects with
industrial partners including Natural Feeds and

1

2

 1. Laying hen
2. Dr Justin Pachebat IBERS
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Fertilizers (co-funded by a Knowledge Economy Skills
Scholarship), and 2 Sisters Food Group Ltd, Moy Park Ltd,
Wynnstay Group Plc, InQpharm, Eminate and Castell
Howell Foods Ltd, (co-funded by the Innovate UK), we
have undertaken feeding studies. These use novel
antimicrobial compounds to reduce survival of
Campylobacter in the chicken gut and next-generation
genomic sequencing techniques to document the
changes that occur in the gut microﬂora in response to
these feeds.
Campylobacter is killed by cooking, and attention to
hygiene in the kitchen to prevent cross-contamination via
food preparation equipment goes a long way to reducing
the risks to consumers. However in the longer term
reducing overall levels of Campylobacter in the chicken
gut itself, together with improvements in abattoir
processing procedures, are needed to avoid unpleasant
and potentially dangerous illness.

The Microbial Genomics
Laboratory are:
• Characterising the genomes of
viruses that infect
Campylobacter.
• Identifying novel phage lysins
that lyse Campylobacter.
• Investigating the potential of
antimicrobial compounds in
chicken feeds.
• Studying the microbiological
ﬂora of the chicken gut to
better understand the changes
in Campylobacter levels during
chicken development and
dietary intervention.

 Growing
campylobacter in
the lab

 Chicks

HEALTHY

11

For more information contact:
Dr Eva Ramos Morales
evr1@aber.ac.uk
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Healthier meat and milk –
linking rumen microbiology and
plant breeding
Diet plays an important role in the onset and development of several
chronic diseases in humans, with cancer, cardiovascular disease,
insulin resistance and obesity being obvious examples. There
is a strong link between cardiovascular disease and saturated fat
intake. As a result, health organizations recommend decreasing fat
intake overall, and reducing consumption of saturated fatty acids whilst
increasing the consumption of the long-chain n-3 polyunsaturated
fatty acids.
Ruminant meat and milk are a signiﬁcant source of fat
and are collectively the major source of saturated
fats in the human diet. However, these foods
are enjoyed by many, so mechanisms
for modifying the types of fat
present to lower disease

 Dairy cows
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risk without requiring signiﬁcant changes in consumer eating habits are
a key goal of the industry.
Despite the ruminant diet being rich in polyunsaturated fatty acids,
both meat and milk contain high levels of saturated fat. The microbial
community in the rumen converts dietary polyunsaturated fatty acids
to saturated end products. We are therefore working to increase our
understanding of the transformation of dietary lipids carried out by the
microbial population in the rumen with the aim of re-engineering the
rumen to produce less saturated fatty acids and thus more
polyunsaturated fatty acid enriched ruminant foods.
Meanwhile, grass breeders in IBERS are working to produce novel
grass varieties for increasing the essential fatty acid status of
ruminant animals and altering the fatty acid composition and fat
soluble vitamin content of ruminant meat and milk for
improving human health. By selecting grasses more resistant
to lipolysis and biohydrogenation in the rumen we could
potentially increase the supply of essential fatty acids to
the host animal and improve meat and milk quality.
We are:
• Studying the microbial populations of the rumen
and the extent to which they can be manipulated.
• Working with meat scientists to understand the
relationship between the diet the animal consumes and
the fat proﬁle of the end products.
• Creating interdisciplinary collaborations between rumen
scientists and grass breeders to drive the creation of new grass
varieties that will improve meat and milk quality.
 Milk
t

 Dr Eva Ramos Morales and
Dr Manfred Beckmann IBERS

Dr Kevin Shingﬁeld
pioneered this research
but sadly passed away
in 2016. His colleague
Dr Eva Ramos Morales
is continuing with his
work
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Increasing public understanding of
frailty in older adults and how to
prevent it

Academics in IBERS Biology and Health research theme have developed a
MOOC, (massive open online course), on recognising and preventing frailty in
older adults.
For more information contact:
Dr Marco Arkesteijn
maa36@aber.ac.uk

After co-authoring a systematic review of studies into the
eﬀectiveness of exercise interventions to improve balance in
older adults, Dr Marco Arkesteijn has received European funding to
develop the free online course.
Many elderly people notice that their balance has deteriorated and worry
about falling over. Falls can have a major impact on the individual, who may
break a hip for example, and require hospitalisation. Falls have been estimated
to cost the NHS in the UK more than £2.3billion per year. Concern about falling
is also psychologically very disabling, manifesting itself in a reduced willingness
to stay active, with knock on eﬀects in terms of physical and emotional wellbeing. This can lead to frailty, which is increasingly recognized as an important
aspect to consider in the health care management of a patient.
There is clear evidence from a number of studies that simple balance exercises
improve stability in older adults. Loss of balance is not an inevitable
consequence of ageing. Nor is frailty, which can be prevented with healthy diet
and being active. This course aims to both improve the recognition of frailty in
older adults and to provide practical advice on how to prevent its onset.
The course, aimed at health care professionals and the general public,
runs over ﬁve weeks and covers topics such as the diﬀerence
between normal ageing and frailty, assessing frailty and how
it can be prevented by diet and physical activity.

1

2
 1. Healthy diet
2. Frail adult
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We are:
• Working with health professionals to
accelerate the transfer of research ﬁndings
into clinical practice.
• Increasing our range of online and distance
learning courses to provide opportunities for
continuing professional development across a
number of sectors.
• Addressing the common misconceptions that
falls and frailty are a normal part of getting
older, by showing that both falls and frailty
are preventable.

 Team members provide testing
and advice during a recent Over
60s MOT event
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For more information contact:
Dr Roger Santer
rds5@aber.ac.uk
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Colour vision and attraction in
tsetse ﬂies: colour engineering for
optimised control devices
Tsetse ﬂies occur in sub-Saharan Africa and their bites transmit the
parasites that cause sleeping sickness in humans and nagana in cattle.
After humans are is bitten by an infected tsetse, they develop
fevers, headaches and joint pain. If left untreated, neurological
symptoms develop and the condition is fatal. The time course of
the infection varies from weeks to months in the acute form of the
disease, to several years in the chronic form.

No vaccines or prophylactic drugs exist to prevent sleeping sickness, and
diagnosis and treatment of the disease is diﬃcult. Consequently, trapping
and killing tsetse is the only means to prevent infection, and can provide an
important component of disease control. Recently developed tsetse control
devices consist of a blue fabric panel to which the ﬂies are attracted;
these are impregnated with an insecticide that kills the ﬂies when
they land. In IBERS we are investigating the physiological
mechanisms underlying tsetse attraction to engineer
more attractive fabrics that will enhance the
eﬃcacy of control devices.
Cotton dyed with ‘phthalogen blue’
has historically been found to be
extremely eﬀective as a
visual bait, but the dye
cannot be used
on modern

 Tsetse ﬂy
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synthetic fabrics that are cheaper and last longer in the ﬁeld.
However, it has become apparent that simply choosing a blue fabric
that looks identical to phthalogen blue from the human point of
view does not result in high attractiveness to tsetse, because they
perceive colours diﬀerently. Flies have ﬁve types of photoreceptor
in their eye. We have mathematically modelled the responses of
these photoreceptors to fabrics of diﬀerent colours, and have used
these calculated photoreceptor responses to statistically predict
tsetse attraction to diﬀerent fabrics in ﬁeld tests. Eﬀectively, we
have taken a ﬂy’s eye view to evaluate colour. Our models show that
a tsetse’s photoreceptors contribute in diﬀerent ways to attraction.
When light reﬂected from a fabric excites some photoreceptors it
makes the fabric more attractive, but when it excites others it
makes the fabric less attractive. The key to engineering more
attractive fabrics, then, is to ensure that they reﬂect light in a way
that maximises excitation of the positively contributing
photoreceptors, and minimises excitation of the negatively
contributing ones. This can be achieved by adapting the
colour engineering techniques already used to match
paint and fabric colours to the human eye, and we think
that it has considerable potential to enhance tsetse
control devices.
We are:
• Developing statistical models that accurately represent
tsetse attraction to visual baits.
• Using our mechanistic understanding of tsetse behaviour to
formulate colour engineering recommendations for tsetse
control devices.
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