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Professor Mike Gooding
Institute Director Director’s Introduction

It’s a great pleasure to introduce this issue of Biology that Delivers…. 
The title reflects our commitment to using world-leading bioscience capability 

and expertise to address grand challenges facing society. We aim to improve the 
availability and quality of food; to mitigate and adapt to environmental change; 
to support and develop the bioeconomy; and through all, to improve the health 
and well-being of humanity. 

IBERS has a unique position as a recipient of strategic funding from the BBSRC, as 
well as being an institute of Aberystwyth University with over 1500 students. As 
a research institute within the University we trace our origins back to 1919 when 
George Stapledon FRS, Professor of Agricultural Botany, was appointed as the 
first director of the Welsh Plant Breeding Station. A quote I frequently use from 
the eminent professor is ‘The ideal should be for the Station to involve itself to 
the maximum ……… in commercial enterprise’. The operational budget of IBERS 
is about £30M per year, about £20M of this is from research: approximately 
£8M of that is for collaborative projects which involve industrial partners. For 
every £1 of public funding invested in IBERS we generate over £12 of benefit 
for the UK economy. We clearly have not forgotten about Stapledon’s ideal and 
the need to provide leading, underpinning research to support the industries 
to which our student’s aspire and on which populations depend.

The work of our plant breeders and animal scientists, and close involvement 
in industry is well represented in the following pages. Nearly a century of 
research and investment has resulted in IBERS advancing sciences to improve 
various production systems and environments, both terrestrial and marine. 
Platforms for genomics, phenomics, metabolomics, and bioinformatics deliver 
demonstrable competitive advantage for research, innovation and impact. As 
illustrated by much of our research, the agriculturally-productive grasslands 
that surround us can deliver biodiversity; water, soil and air quality; drainage; 
carbon sequestration; amenity and tourism. Many benefits derive from the 
perennial habit of the constituent species in swards, a quality we also exploit 
in our Miscanthus development programme for bioenergy and biorefining. 
Grasslands extend into areas rendered marginal by environmental, topographic 
and socio-economic challenges. IBERS therefore invests in crops pertinent to the 
sustainability of production in challenging situations; so in addition to grassland 
species the enclosed reflects the significant advances we have made in oat and 
millet breeding with particular emphasis on the benefits for human health. 
Our work on daffodils is just one of several programmes that seek to improve 
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the economy of marginal-upland areas with crop-based 
solutions that also address the requirements of the health 
sectors.

In delivering healthy animals we have been pleased to 
announce the successful launch of two BSc programmes 
involving Veterinary BioScience; the degrees are part of 
the University’s growing activities to help underpin animal 
health. The number of IBERS academic staff in the area 
of animal and veterinary science is increasing but our 
internationally-recognised parasitology and rumen biology 
groups represented in the following pages have already 
made significant contributions to animal science and have 
developed important cross-overs into the control of human 
diseases.

Whether you are reading this as a student, a potential 
collaborator or as an interested observer I hope that you 
find strong evidence here to support the proposition that 
to make an impact in a challenging world, biology is a great 
place to start.

u	 Professor	Mike	Gooding,	Institute	Director
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   Healthier oats for a healthy diet
Research-based oat breeding programme 
creates benefits for health and the UK economy

Research carried out at IBERS has led to the development of new and improved 
varieties of oats that can reduce heart disease and have produced benefits 

for the UK economy. The research is led by Professor Athole Marshall, 
Head of the Oat Breeding Programme at IBERS.

There are approximately 7 million people in the UK living with cardiovascular 
disease, 3.5 million men and 3.5 million women, and the disease causes over 

a quarter of all deaths. 

Oats contain a specific type of fibre known as beta glucan that helps prevent heart disease 
by lowering cholesterol levels. Studies also show that beta glucan can help those suffering with 

diabetes as they experience lower rises in blood sugar. Oat varieties developed by the IBERS oat 
breeding programme seek to contain higher levels of beta glucan than other varieties and therefore 
offer enhanced health benefits. The team is also working on other grain components that may offer 
significantly improved nutrition.

The health benefits of eating oats have become clearer over recent years, and the beneficial effects of 
beta-glucans on heart health are one of the very few EU-approved health claims for food ingredients. 

One in four people in the UK eat oats daily, and IBERS oat varieties account for approximately 
65% of the oats sold in the UK. These varieties may therefore have a significant impact 

on health and welfare. There is a growing demand for oat products, both in the 
UK and globally – the expanding instant oat breakfast market sector alone 

is worth £160 million per year. Consumers are increasingly opting 
for on-the-go convenient breakfast foods, cereal bars, instant 

porridge, and other oat-based snacks and light meals.

For more information, contact  
Prof Athole Marshall,  
thm@aber.ac.uk

HEALTHY People    5 

u	 1.	Oat	crossing	by	hand,	
	 2.	Porridge	for	breakfast,	
 3. Naked oats, 

4. Husked oats.
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IBERS research on variation in β-glucan 
content in oats has been incorporated 
into the winter and spring oat breeding 
programmes, providing suitable 
varieties for the UK milling industry. 
The oat varieties are marketed through 
a strategic alliance with the company 
Senova, and their milling quality is 
tested in collaboration with the British 
Oat and Barley Millers Association, 
which represents the major oat milling 
companies within the UK. 

 

"Oats are used extensively for human and 
animal	consumption	and	the	market	is	growing	
at	around	5%	per	year.	It	is	estimated	that	IBERS';	
contribution	to	the	UK	oats	market	generated	more	than	
£19,000,000	GVA	for	the	UK	economy	in	2012/13	and	 
supported	more	than	800	jobs." 
Biggar Economics, ‘Economic Impact of IBERS’, Report to Aberystwyth University, 2014

We are:
• Developing 

new varieties 
of oats with healthier 
properties

• Developing new varieties that are 
adapted to environmental and climate 
change

• Creating new varieties that are economically 
viable and attractive for farmers to grow 
and manufacturers to process.

6 
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 Boosting health and wellness 
around the globe through  
improved pearl millet  

 Building health considerations into crop research 
produces benefits for consumers and farmers 

A key challenge for food security is not only to produce enough food 
calories for a growing human population, but also to provide the correct 

nutrition for maintaining overall well-being and health. 

In the UK, 3.9 million people live with diabetes, a number that is expected to rise to 5 
million over the next ten years. In India, diabetes currently affects approximately 40 million 

people, which is also increasing. This incidence means a reduced quality of life for a very large number 
of people, along with significant health care costs. It is estimated that for a low-income Indian family with 
a diabetic adult, as much as 25% of family income may be devoted to diabetes care.

Pearl millet is a staple crop for the populations of Africa and South Asia, and grows in hot, dry climates and 
in poor soils, where other crops cannot. Ongoing research at IBERS, led by Dr Rattan Yadav, is examining 
genetic variation in pearl millet, looking to identify varieties beneficial to people suffering from type-2 
diabetes and other health conditions.

The new research is aiming to breed varieties with increased nutritious value. These varieties could then 
be used on a global level to make food products that could help reduce the occurrence of disease or 
even improve the health of existing patients. For example, the research team is working on 
increasing the levels of iron and zinc in the millet grain, which may help people with 
deficiencies in these nutrients. They are also developing varieties with increased 
levels of calcium, which could help people with osteoporosis. To target 
diabetes, the idea is to produce a grain with optimised starch profile 
and improved glycaemic index.

The challenge is to breed a grain with improved health 
benefits, but which can still grow in difficult 
conditions and produce sufficient yields 
to be profitable for farmers. This is 

u	 Dr	Rattan	Yadav	and	 
Deepmala	Sehgal	of	IBERS	 
with	Icrisat's	Vincent	Vadez.

For more information, contact 
Dr Rattan Yadav
rsy@aber.ac.uk
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"The	net	additional	
benefits	to	the	farming	

community	from	cultivation	
of	HHB	67	Improved,	compared	

to	the	local	landrace	varieties	in	
Rajasthan	and	HHB	67	in	Haryana,	
reached	$13.5	million	in	2011	

alone."The Jewels of ICRISAT (International Crops 
Research Institute for the Semi-Arid Tropics)

an area of expertise at IBERS, with a strong track record of 
developing new pearl millet varieties with improved yields and 
resistance to stresses, like drought and disease. 

New pearl millet varieties that have already reached the market 
are having major impact. Research carried out in partnership 
with Bangor University led to a disease-resistant variety (HHB67-
Improved), the first product of the marker-assisted breeding 
approach to reach cereal producers in India. By 2011, it was 
grown on over 700,000 ha and currently three million people 
have improved food security as a direct result of this work.

We are:
• Developing new varieties of pearl millet
• Breeding a grain with health benefits, which can 

still grow in difficult conditions and produce sufficient 
yields

• Working with industry to develop food products for the 
people with diabetes

• Working to improve the lives of farmers and consumers in 
India.

t		Dr	Rattan	Yadav	explains	his	work	
to Welsh Government Deputy 

Minister for Farming and 
Food,	Rebecca	Evans.
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  Supporting healthy diets  
through biomarker monitoring
New way to objectively monitor food intake will 
allow personalised nutrition advice for improved 

health and well-being

The Diet and Health research team at IBERS, led by Professor John 
Draper, is developing new tools based on biomarker technology to link 

what we eat to our health and well-being.

Diet has a major impact on our risk of developing chronic health conditions, including 
type-2 diabetes, cardiovascular disease, frailty, chronic kidney disease and cancer. It is 

difficult to understand exactly how specific foods or diets are linked to health or disease, however, 
because monitoring food intake is much harder than it seems. People forget what they’ve eaten, are 

less-than-truthful in surveys, have cognitive impairments, are too unwell to keep track, or don’t know 
exactly what is in their prepared or processed foods. This may be why different studies on what makes 
up a healthy diet have conflicting conclusions, confusing consumers.

Without better ways to measure what people really eat, it would be very difficult to tell whether 
public health campaigns or dietary interventions are making people any healthier. 

New technologies developed at IBERS are providing industry with more robust tools for 
personalised nutrition, to monitor the diet of unwell or vulnerable populations. 

Through partnerships with IBERS, companies across Europe are using these 
technologies to design new systems that healthcare and social-care 

providers can use to improve the quality of life of people 
affected by poor nutrition. 

For more information, contact 
Prof John Draper,  
jhd@aber.ac.uk

We are:
• identifying 

biomarkers that can 
be used to determine 
what people have eaten

• working with industry to develop tests 
to objectively and easily monitor diet

• developing easy ways to monitor diet quality in 
vulnerable people, such as those in care homes

• moving towards a personalised approach to treating patients 
with chronic conditions impacted by diet,  
including sarcopenia, frailty and chronic kidney disease.

t  Professor John Draper

HEALTHY People    9 



For more information, contact  
Prof Karl Hoffmann 
krh@aber.ac.uk
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  Developing new tools to combat 
flatworm infections  
IBERS leading international effort to  
understand debilitating parasitic diseases

Parasitic flatworms cause some of the most debilitating infectious diseases 
on the planet, with a major impact worldwide on the health and well-
being of both humans and livestock. 

Schistosomiasis, snail fever or bilharzias, is one of the world’s most cruel chronic 
infectious diseases – second only to malaria in terms of its impact on human lives. 

It is caused by the body’s reaction to the eggs of a parasite and kills as many as 300,000 
people each year and leads to chronic sickness amongst a further 200 million. 

A team of IBERS researchers, led by Prof Karl Hoffmann, are developing 
game-changing research tools for the study and manipulation of the 
parasitic flatworm species responsible for this and other devastating 
diseases.

Together with scientists from the UK, Germany, France and the 
USA, the IBERS team has launched the ‘Flatworm Functional 
Genomics Initiative (FUGI)’ with £3.7M of funding from The 
Wellcome Trust, the UK’s largest private funder of biomedical 
and veterinary research. 

A major challenge for flatworm researchers is the lack 
of suitable tools to effectively investigate the function 
of flatworm genes, which is critical to be able to 
develop drugs or vaccines that can be used for 
human or veterinary applications.  

To overcome this challenge, Professor 
Hoffmann and his research collaborators 
in the FUGI project are generating 
the very first tools to functionally 
manipulate parasitic flatworm 
genomes using the genome-
editing, CRISPR/Cas system. 

u Professor	Karl	Hoffmann
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These techniques will enable the flatworm community 
to conduct the gene-level investigations necessary 
to fully understand how each gene participates 
in flatworm development, parasite-host 
interactions and the development of disease. 

By producing new translational tools and 
resources, this work will provide the 
research community with the flexible 
experimental systems that are 
needed to make strides towards 
developing urgently-needed, 

next-generation anthelmintic 
drugs and vaccines.

We are:
• Using the latest knowledge to understand 

and combat debilitating diseases in 
humans and livestock

• Developing new tools that will allow 
a step-change in vaccine and drug 
development for parasitic infections.

p	Adult	schistosome	male
q	Team	members	left	to	

right:	Ms	Kezia	Whatley,	
Mr Tom Gasan and  
Dr	Kathy	Geyer.
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For more information, contact  
Prof John Clifton-Brown,  
jhc@aber.ac.uk
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  Green fuels for the future
Developing Miscanthus as a bioenergy crop

Bioenergy crops are plants that are grown and then burnt to generate electricity and 
heat. When used in place of fossil fuels, they can contribute to reducing our CO2 

emissions and meeting our climate change targets. The UK has an ambitious 
target of an 80% reduction in CO2 emissions by 2050 and without 

bioenergy, it is estimated the costs of achieving this would be up to 
£78 billion higher per year.

Over 75% of the biomass we use in the UK is imported. UK-grown bioenergy 
crops would shorten supply chains, assist with balance of trade payments for 

energy and help the rural economy. The research team at IBERS led by John Clifton-
Brown is working with industrial partner Terravesta Assured Energy Crops to develop 

optimised and profitable home-grown bioenergy crops. 

Miscanthus is a perennial grass that grows several metres high each year, and this biomass can be harvested 
and burnt for bioenergy. It is a prime target for domestication as a bioenergy crop for the UK and EU, 
because it can grow in challenging lower grade land, is very efficient at using nutrients and certain hybrids 
can tolerate drought exceptionally well. IBERS scientists have collected a range of Miscanthus types from 

a wide range of environments in Eastern Asia, and are using them to breed new hybrids, with the 
aim of producing varieties of Miscanthus that are high yielding in diverse European conditions. 

The current method for planting Miscanthus is from sections of root called rhizomes 
dug up from other Miscanthus plants, but this limits how much can be 

planted annually. Planting Miscanthus using seed allows the crop areas 
to be upscaled 200 times faster, and thereby making a significant 

contribution to reducing dependence on biomass fuel imports.

The team is also working on a variety of planting 
techniques to improve early establishment.  

Recent trials planted from 
plug planted seed 

u	 1.	Flowering	miscanthus
	 2.	Miscanthus	grows	several	metres	high.

1

2
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are establishing more quickly, allowing farmers to harvest 
commercial yields after 2-3 years, compared to 3-4 years 
in the rhizome planted crop. 

We are:
• Developing planting and agronomy systems for 

Miscanthus seeds
• Working on harvesting and processing 

technologies in order to maximise quantity and 
quality of the harvested material

• Breeding new Miscanthus hybrids that are optimised 
for UK and European climate and soil types

• Demonstrating best practice in international 
negotiations regarding the licensing of genetic 
resources and benefit sharing with 
originating countries.

 

" The overall goal is to 
develop new systems for 
miscanthus-based	agriculture	
that	increase	profitability	and	
so	enable	transition	of	today’s	
niche	crop	into	a	large	scale	
biomass	supply	system." 
John Clifton-Brown 

t  Michal	Mos	from	Terravesta	at	
the	Propagation	Nursery.	

t Harvesting	miscanthus.	
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  Improving yeast monitoring for  
better beer 

 Refreshing research from IBERS

Over 20 million pints of beer are consumed every day in the UK and many of 
these are produced with the assistance of research by scientists at IBERS.

Working in close collaboration with Aber Instruments, an Aberystwyth 
University spin-out company, IBERS researchers contribute to improving 

the yeast monitoring process and development of commercial brewing 
products such as Aber Instruments' Yeast Monitor. 

Using the approach developed in collaboration with the IBERS research team, 
improved monitoring of brew completion allows the beer to be processed more 

quickly, which benefits the brewer in terms of reduced costs and leads to a more 
consistent product quality. In turn, the customer enjoys a better pint.

In brewing, the quality of the raw materials directly impacts the quality 
of the finished product. The most difficult aspect to control is the 
yeast – as a biological agent both the viability and vitality 
of the organism must be monitored to maximise 
efficiency and product quality. As yeast is 
recycled from one brew to the next, its 
quality can vary considerably. 

For more information, contact  
Dr Hazel Davey,  
hlr@aber.ac.uk

t		Better	beer.
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p	Hazel	Davey
q	Aber	Instruments	

Aber Instruments has supplied over 1000 fermentation monitoring systems worldwide 
for the on-line measurement of viable biomass concentration, providing improvements 
in speed and accuracy over previous procedures. Now established as the standard for 
on-line yeast concentration measurement Aber Instrument’s Yeast Monitor is used 
in large breweries including AB Inbev, SAB Miller, Coors, Diageo, Heineken, Suntory, 
Kirin, Asia-Pacific and San Miguel. The Futura instrument also utilises technology from 

IBERS research and is used by major biotechnology companies including Genetech, 
Novo, Biogen Idec, GlaxoSmithKline, Centocor, Sandoz, Eli Lilly and Genzyme 

to monitor biomass in a much wider range of fermentations. 

We are:
•  Improving monitoring of the viability and vitality of yeast to 

maximise the efficiency and quality of brewing
• Changing methods used by practitioners in breweries and 

biotechnology companies worldwide
• Enhancing our understanding of cellular processes and passing on 

that knowledge to the marketplace
• Providing postgraduate students within commercial biotechnology 

experience to complement their academic training.

"[Working	with	the	IBERS	research	
team]	helps	Aber	Instruments	to	
maintain	its	presence	in	the	marketplace	
and	to	promote	its	products….	 
[IBERS]	expertise	on	cell	vitality	and	the	
instruments that measure it is extremely 
useful	to	Aber	Instruments	for	exploring	
new	market	potential."
Engineering Director, Aber Instruments

16 



u	 	Specialist	planting	
of	daffodils	in	the	
uplands.
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  Yellow Gold: sustainable  
daffodil-derived galanthamine 
production in the uplands
IBERS research utilises the UK uplands 
environment to develop a more competitive 

source of a high value drug  

Work at IBERS led by Dr Mariecia Fraser is helping develop more cost-
effective, plant-based sources for a drug for Alzheimer’s disease.

The number of people suffering from dementia is large and growing at a considerable 
rate. In 2010, there were over 35.6 million dementia sufferers worldwide and 4.6 
million cases are diagnosed each year. Galantamine is a pharmaceutical compound 
that has been an approved Alzheimer’s Disease treatment since 1998. Galantamine 

can be synthesised chemically but it is a difficult and expensive process. Producing the 
drug from plant extracts is more cost effective, but global supplies are limited.

Daffodils are the only economically feasible plant source for cultivation in the UK. Early 
research suggested that the environmental challenges in upland areas may trigger a higher 

yield of galanthamine in daffodils that are grown there compared to in lowland conditions. 

Sales of galantamine are currently in excess of $500 million per year, with the clinical need growing at 
14% per year in the UK alone. The annual global consumption of galantamine is currently constrained 
by existing production levels, but published figures predict the potential global market could be near 40 

tonnes per year. The price for the Active Pharmaceutical Ingredient for galantamine drugs is projected 
to remain between £15,000 - £18,000/kg in the medium term. 

Daffodils grown for galanthamine production therefore offer a novel, potentially high 
value crop for UK upland farmers that could provide an important new income 

stream, increasing their economic resilience. In Innovate UK-funded work, the 
IBERS research team is collaborating with industry to develop ways 

of growing daffodil crops that are environmentally 
sustainable and economically competitive, 

based on expertise in uplands 
agriculture.

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

 
We are:

• finding more cost-effective ways to produce 
important pharmaceutical compounds

• utilising UK uplands resources for economic 
and environmental benefits

• translating an understanding of 
uplands agriculture into 
business competitiveness.
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For more information, contact  
Dr Christina Marley,  
cvm@aber.ac.uk
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  Improved soil health 
Working with farmers to study different soil 
management techniques to optimise productivity

Healthy soil is vital for profitable livestock farming. It supports livestock 
production from pasture, thereby playing a fundamental role in Welsh 

food production. It has key roles in improving the resilience of food 
production and environmental protection and enhancement. 

Innovative in its farmer-led participatory approach, the PROSOIL project 
is a collaboration between farmers across Wales and IBERS scientists. By 

actively working with commercial development farmers, the project has achieved 
an impact on commercial farming practice across Wales, by increasing farmers’ awareness 

of the importance of soil health.

Managed by Dr Christina Marley in collaboration with the IBERS Grassland Development Centre 
(GDC), an extension team managed by Dr Heather McCalman, the PROSOIL project engages with 
commercial development farmers, including dairy, beef & sheep producers, to monitor the quality 
of soil on their farms and the forage available to their livestock.

The PROSOIL project has helped develop the adoption of new research amongst farmers and 
established a network of farmers and stakeholders who acted as ambassadors to the 

project findings and promote ongoing awareness and engagement to other farmers, 
reaching over 900 members. 

Agricultural events and shows across the UK and development farm 
open days, allow organic and conventional producers to engage 

in knowledge transfer and active participatory learning 
with the agricultural community and the wider public.  

A popular interactive feature of the IBERS stand 
at the Royal Welsh Show and Winter 

Fair, the project also aims 

" Farmers’	experience	of	
participation	has	led	to	widespread	adoption	

of	new	techniques,	and	critically,	changes	
in understanding of the issues around 

soil management and health." 
Independent Evaluator, 

Miller Research Ltd. 

u	 Soil	mesofauna.

HEALTHY Environment    19 



	 The	PROSOIL	project	
(Project	Ref.	A	AAB	62	03	

qA731606)	was	funded	through	
the	Rural	Development	Plan	for	
Wales	2007-2013,	funded	by	
the Welsh Government and the 
European	Agricultural	Fund	for	

Rural	Development.

to build up the PROSOIL network of 
farmers whose members receive regular 
newsletters, factsheets and details of up 

and coming events.

 

" By volunteering for the 
PROSOIL	PROJECT	I’ve	learned	that	
successful	grass	production	all	starts	with	
healthy	soils...When	I	first	started	I	thought	
like	most	farmers	that	having	soil	analysis	based	on	
correct	N,	P,	K,	and	PH	was	sufficient.	I	now	know	that	there	
are	so	many	other	important	factors	to	consider	in	growing	better	
grass	and	improving	soil	structure.	My	objective	now	is	to	put	into	
practice	what	I	have	learnt	across	the	whole	farm." 
Alwyn Phillips, Penygelli Farm

We are:
• Developing new research on soil health and how this 

impacts on agriculture
• Linking research to commercial development farms
• Establishing a network and collaboration amongst 

farmers, producers and stakeholders from the supply 
chain industry

• Raising awareness and understanding of the 
importance of good management practices 

to maintain soil health.

p	 	Soil	analysis	with	
Huw	Powell	IBERS.

20 



For more information, contact  
Professor Mike Humphreys,  
mkh@aber.ac.uk

p	Professor	Mike	Humphreys	IBERS.
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  Grass roots for improved crop 
resilience, soil structure and hydrology 

 IBERS grows deep roots in grasslands to  
mitigate flooding and drought

Climate change has 
resulted in increased 
incidence of extreme weather 
events, such as low rainfall and 
droughts or excessive rainfall and floods. 
Climate-smart responses are required to mitigate 
effects of extreme weather events like flooding, with 
new precision technologies. 

Grasslands cover major land areas of the UK and are located in areas of 
high rainfall, often acting as river catchments. In new grass varieties developed 
by scientists at IBERS, more efficient root systems increase the ability of grass to both 
reduce erosion and flood risk from heavy rain and to hold water in the soil during dry periods.

Rooting depth determines the soil volume from which plants are able to draw water and, 
influenced by various soil hydraulic properties, defines the water capacity available to the 
plant. IBERS is developing grass and clover varieties with deeper root systems, and which can 
respond to drought stress by promoting root growth to better access water that may lie deep 
within the soil. Using the genetic variation available in ryegrasses, clovers, and their wild-type 
relatives, IBERS is also improving root designs for efficient nutrient uptake and use. This enhances 
sustainable agricultural practice.

The enhanced root systems of IBERS’ varieties help to mitigate against excessive releases 
of water by improving soil structure and porosity and by stabilising soils to prevent 
erosion. In addition, enhanced soil stability serves to reduce releases of 
harmful greenhouse gases and water pollutants. Roots provide further 
environmental safeguards through their large scale capability 
for carbon sequestration and represent a major resource 
for carbon input into soils.

We are:
• Improving 

the potential of 
grassland to act as front-

line defences against flooding 
•   Enhancing the efficiency of crop 

production and mitigating costly losses  
of soil resources

• Increasing the resilience of grasslands to ensure a 
sustainable future for grassland agriculture and combat 

climate change.
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For more information, contact  
Dr Pippa Moore,  
pim2@aber.ac.uk
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  Enhancing coastal defences to 
encourage marine biodiversity 
IBERS research informs best practices in  
coastal engineering

Around 40% of the coast around England and Wales is protected from 
erosion and flooding by artificial coastal defences. These structures 

are proliferating around our coasts in response to rising and 
stormier seas, which has considerable negative impacts 

to coastal infrastructure and the economy.

u	 Dr	Ally	Evans,	 
Post-doctoral	Researcher.

u Drilling 
artificial	rockpools	

in Tywyn,Gwynedd.

u Dr Pippa Moore 
IBERS.
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Coastal defences tend to be poor quality habitats, supporting low biodiversity and 
non-natural communities of plants and animals. Biodiversity is extremely important 
for environmental health and resilience, and can also have a large impact on our 
quality of life and interactions with the natural world.

Research at IBERS led by Dr Pippa Moore has developed an innovative way to increase 
the biodiversity on engineered defences. The team worked with collaborators to 
drill-core 40 holes into the granite breakwater units at Tywyn, Gwynedd, which act as 
artificial rockpools. The artificial rockpools support greater marine biodiversity than 
the plain rock surfaces of the breakwater, and they are just as diverse and productive 
as natural rockpools (although support different communities). 

Creating artificial rockpools is a simple, cost-effective method of enhancing 
coastal biodiversity. The work has won the “Most Innovative Design” 
award in the annual ecological engineering awards competition 
from CIRIA (the national construction industry research and 
information association), and has been incorporated 
into a best-practice guide for coastal engineering 
(Coastal and Marine Environmental Site 
Guide, second edition).

We are:
•  Working with regulators and public 

and private partners to increase the 
resilience of our coastline

• Using biodiversity research to design improved 
coastal defence infrastructure

• Identifying the benefits of ecological 
enhancements to coastal defences to inform best 
practices and public policy.
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11 
  Cows hold key to antibiotics  

of the future  
IBERS researchers tap the rumen for new 
compounds to treat infections 

IBERS research teams are using their expertise in the microbial system 
of the rumen to identify new antimicrobial compounds, and working 
with biotech companies to test their effectiveness and in future bring 

them to market.

Antibiotic resistance is becoming an increasing global issue. Infections that are resistant 
to multiple antibiotics are increasing in prevalence, and in the future, such resistance could 

make everyday diseases untreatable. In 2011 in the UK, 2,704 hospital deaths occurred due to 
bacterial infections, many being related to MRSA and drug resistant Clostridium	difficile.

Compounding the problem, very few new antibiotics are in the development pipeline, partly due to a lack 
of investment. Only three new classes of compounds have come to market in the last 30 years. 

Natural sources provide the most diverse compounds for drug discovery and development and the most 
alternatives to drugs already in use. Most existing antibiotics are based on compounds that microorganisms 
produce that kill or inhibit the growth of other microorganisms. 

The rumen is a specialised compartment in the gut through which cows are able to acquire nutrients from 
plant-based food by fermenting it prior to digestion in the stomach, principally through bacterial actions. 
The rumen contains a rich diversity of microorganisms, some of which have already been reported to have 
antimicrobial properties. The BBSRC Institute Strategic Programme Grant in Rumen Systems Biology at 
IBERS has produced very large quantities of data on the diversity and activity of microbes in the rumen, 
which are being used to better understand this microbial ecosystem. 

Ongoing work led by Dr Sharon Huws has identified over 100 novel antimicrobial candidates produced 
naturally by rumen microorganisms. The team has completed pre-clinical testing, and the most promising 
candidates are currently undergoing further trials. The team is also looking at how the new compounds 
can kill bacteria, and how likely it is that bacteria develop resistance to the new compounds. Overall, 
the work aims to discover suitable antibiotic candidates that industrial partners would develop further 
through clinical work.

The problem of antibiotic resistance is particularly important for developing countries where antimicrobials 
can often be bought over the counter without medical consultation. Dr Huws and her group have been 
working on this project with Brazilian collaborations and with the Nigerian government, supported by the 

BBSRC, the Newton Fund, and the National Research Network in Life Sciences.

For more information, contact  
Dr Sharon Huws 
hnh@aber.ac.uk
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p	Dairy	cows.

We are:
• Translating research on rumen 

microbiology into clinical applications
• Taking a unique and exciting approach 

to identifying new antibiotics
• Having a global impact on drug 

discovery and health research.

 

" We have known for many years that some of 
the	rumen	microbes	produce	the	antimicrobial	
bacteriocin,	which	aids	their	competitiveness	in	
the rumen.  Therefore it seemed likely that they 
also	produced	other	antimicrobials	which	could	
potentially	be	used	to	treat	human	infections." 
Sharon Huws

u	 Bacteria	found	in	 
the rumen.
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For more information, contact  
Mr Alan Lovatt,  
jol@aber.ac.uk

12 
  High sugar grasses (HSG) for 

improved livestock production and 
greenhouse gas mitigation
Prize-winning varieties boost productivity and 

reduce environmental impact of agriculture

One way of improving the competitiveness of UK grassland production 
while also reducing its impact on the environment is to develop and use 

new grass varieties that require less fertiliser, improve production per animal, and 
improve the efficiency with which ruminant animals utilise the nitrogen in their diets. 

Improving the sugar content in grasses results in improved efficiency of plant protein 
conversion, providing an economic benefit to farmers through improved feed conversion 
and an environmental benefit through reduced nitrogen pollution.

More than ten high sugar perennial ryegrass varieties have been produced by 
IBERS, including  AberGreen, AberZeus, AberBite, AberChoice, AberSweet, 

AberMagic, AberStar, AberDart, AberAvon and AberZest and a 
hybrid ryegrass AberEcho, all of which have been successfully 

added to recommended lists in UK and elsewhere in the 
world. In 2015 AberGreen was the winner of the 

NIAB Variety Cup. In addition, five further 
varieties have been entered into UK 

national list trials. A partnership 

u	 Harvesting	high	sugar	
grasses at Gogerddan.
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between IBERS and Germinal Holdings, the UK owned forage and grass 
seed production and wholesale marketing and distribution company, 
has enabled these varieties to be made widely available to all UK 
farmers.

The impact of high sugar grasses on the livestock sector has been 
significant. High sugar ryegrass varieties bred at IBERS have been shown 
to increase milk production by up to 6% more milk per cow over grazing 
season, and for beef, contribute to a 18-35% higher daily live weight 
gain. In the lamb sector, high sugar grasses have led to a 10-15% higher 
daily live weight gains with a 20% higher carrying capacity of swards 
containing the HSG varieties.

The economic impact of this work is significant: high sugar grass varieties 
currently account for over 28% of the perennial ryegrass seed sales in 
the UK, with over 150,000 hectares sown in the UK alone since 2008.

We are:
• developing new grass varieties with benefits 

for livestock production and the environment
• working with industry to bring new varieties to 

market
• reducing the environmental impact of UK 

agriculture and increasing sustainability

p	Aber	HSG	with	IBERS	Gogerddan	in	 
the	background.	

t	 BBC’s	Adam	Henson	interviews	Alan	
Lovatt,	Senior	grass	breeder	at	IBERS.
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