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Ireland’s first National Centre of Excellence for start-up,
micro, and small food businesses was officially opened by

An Taoiseach Leo Varadkar in Teagasc Athenry, Co. Galway
recently. The BIA Innovator Campus aims to drive regional and
national growth in Ireland’s agri-food sector. It is designed to
help the launch and development of new and existing food
businesses at all stages of their entrepreneurial journey. To
learn more about BIA's new offering, an interview with its
core team is available on p20 of the publication.

APC Microbiome Ireland is a more established institute that
has recently celebrated its 20th-anniversary milestone. It was
set up in 2003 with funding from Science Foundation Ireland,
with a mission to investigate the complex environment of
the gastrointestinal tract and its microbial community. APC is
based at UCC and Teagasc. On p30, we celebrate some of its
achievements, including several landmark discoveries.

Engage@Teagasc, the Technology Transfer Office of
Teagasc, outlines commercialisation offers for industry
consideration on pages 38 and 39. Teagasc researchers, in
collaboration with the University of Helsinki, have developed
a highly bioactive, spoonable plant-based snack through
bioprocessing and using brewer’s spent grain. The second offer
is a novel, environmentally friendly, and sustainable two-
step method to preserve freshly harvested seaweed for an
extended period before further processing.

Lastly, on p40, we showcase the winning photo from
Teagasc's annual Vision of Research competition, which
celebrates the perfect apple. The photo depicts an
apple that was grown at a newly established research
orchard in Oak Park. We hope you enjoy reading about
how Teagasc is nourishing the development of the
Irish food industry.

Catriona Boyle
Editor, TResearch magazine, Teagasc

OOODO

TResearch is an official science publication EDITOR
of Teagasc. It aims to disseminate the results
of the organisation’s research to a broad
audience. The opinions expressed in the
magazine are, however, those of the authors
and cannot be construed as reflecting
Teagasc’s views. The Editor reserves the
right to edit all copy submitted to the
publication.

www.teagasc.ie

O©Articles and images cannot be reproduced
without the prior written consent of the
Editor. Please note images may have been
obtained from an independent source. Please
quote TResearch when using direct quotes
from articles.
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Rinne an Taoiseach Leo Varadkar an chéad lonad Barr Feabhais
Naisionta in Eirinn do ghnoélachtai bia nuathionscanta,
micreaghnélachtai bia agus gnélachtai bia beaga a oscailt go hoifigidil
in Teagasc i mBaile Atha an Ri, Co. na Gaillimhe le déanai. Ta sé mar
aidhm ag Campas Nualaithe BIA fas réigibnach agus naisiinta a
spreagadh in earnail agraibhia na hEireann. Dearadh é chun cuidid le
seoladh agus forbairt gnélachtai bia nua agus ceann ata ann cheana
ag gach céim da n-aistear fiontraiochta. Chun tuilleadh eolais a fhail
faoi thairiscint nua BIA, ta agallamh lena chroifhoireann le fail ar lch
20 den fhoilseachan.

InstitiGid sheanbhunaithe is ea APC Microbiome Ireland a cheiliGir
20 bliain ar an bhfod le déanai. Bunaiodh é in 2003 le maoinid 6
Fhondireacht Eolaiochta Eireann, agus is é a mhisean imscrido a
dhéanambh ar thimpeallacht chasta na conaire gastraistéigi agus a
pobail miocrobach. Ta APC bunaithe ag Colaiste na hOllscoile, Corcaigh
agus ag Teagasc. Ar Ich 30, ceilidraimid cuid da éachtai, lena n-airitear
roinnt fionnachtana suntasacha.

Tugann Engage@Teagasc, Oifig Aistrithe Teicneolaiochta Teagasc,
achoimre ar thairiscinti trachtalaithe lena mbreithnil ag an tionscal
ar leathanaigh 38 agus 39. D'fhorbair taighdeoiri Teagasc, i gcomhar
le hOllscoil Heilsinci, sneaic plandabhunaithe ard-bhithghniomhach,
is féidir a ithe le spUnog tri bhithphréiseail agus tri Usaid a bhaint
as triosc gridaire. Modh dha chéim Ornua ata sa dara tairiscint ata
neamhdhiobhalach don chomhshaol agus ata inbhuanaithe chun
feamainn Urbhainte a chaomhn( ar feadh tréimhse fhada sula ndéanfar
tuilleadh proiseala.

Ar deireadh, ar Ich 40, taispeanaimid an grianghraf buaiteach 6
chomértas bliantdil Fhis Taighde Teagasc, a cheilidrann an t-Gll
foirfe. Taispeantar sa ghrianghraf Oll a fasadh ag Gllord taighde
nuabhunaithe i bPairc na Darach. Ta suUil againn go mbainfidh t0
sult as léamh faoin déigh a bhfuil forbairt thionscal bia na hEireann
4 cothU ag Teagasc.

Catriona Boyle
Eagarthoir, iris TResearch, Teagasc
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Celebrati’ﬁg G(T years
academic publishing

Teagasc recently launched a special print
version of the 60th Anniversary Special
Issue of the Irish Journal of Agricultural and
Food Research (IJAFR) (Volume 61, Issue 1).

This special issue consists of 12 papers,
compiled in 2021 — the journal’s anniversary
year. It highlights scientific advancements
made over the last 60 years, while also

Celebrating 60 years of peer-reviewed publishing
at Teagasc are members of the editorial board and
Teagasc senior staff and authority members

o

i

looking to the future to see how current
knowledge, methods, and tools can help
us to meet the grand challenges facing
the sector and wider society, as well as
identifying gaps in knowledge that need to
be filled by new research.

This issue contains scientific papers on
topics including forestry, potato breeding

and production, pig production, milk
quality and processing, meat processing,
ruminant nutrition, ruminant breeding,
the Agricultural Catchments Programme,
grassland, animal health and welfare,
and the role of social science in agri-food
research.

Speaking at the launch of a special edition
print version to commemorate the 60th
anniversary issue, Professor Frank O'Mara,
Director of Teagasc, says: ‘Irish agriculture is
in an ever-changing environment. Farmers
and food processors are faced with a range
of challenges on an ongoing basis. Research
that provides farmers and food processors
with technical solutions to meet these
challenges sustainably is as important as
it ever was. This issue of the IJAFR reviews
research over 60 years and highlights how
current knowledge can be used to address
current and future challenges.”

Deirdre Hennessy, Senior Editor of
the IJAFR and Lecturer in Sustainable
Agriculture at University College Cork,
adds: “This special issue brings together a
wealth of research knowledge from the last
60 years, and provides a great reference
resource of Irish agriculture, which will be
of benefit to researchers, students, farmers
and the wider agricultural industry.”

BIA Eolas

Access to food sector
training, expert
knowledge from
Teagasc, peer-to-peer
networking for SMEs

BIA Innovator Campus

The BIA Innovator Campus is a National Centre of Excellence
for innovation in food development. Located at Teagasc's Athenry campus,
the BIA Innovator Campus offers start-ups and small businesses a unique opportunity —
production spaces, on-site mentoring and access to a wider network of peers, all in a single location

The campus comprises four key elements

BIA Obair
State-of-the-art, food-grade
production space, lease and
pay-per-use units to suit
the needs of start-ups and
scaling food businesses

BIA Blas

A centre for food culture
and tourism — with a
culinary training centre,
exhibition room and
auditorium

BIA Luas

Accelerate and grow — access
to food technology and
business mentoring, buyers
and investors. Buyer showcase,
meeting room and hot desk
rentals
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McCarthy wins prestigious
chemistry prize

Congratulations to William McCarthy for being
awarded the Kathleen Lonsdale Royal Irish

Academy Chemistry Prize 2024. His research on
understanding the entry, partition, and fate of
chlorates in dairy processes is not only significant for
the field of chemistry but also crucial for ensuring the
safety and quality of dairy products globally.

The use of membrane filtration as a critical control step
for chlorate management in milk demonstrates the practical applications of his
research. William's dedication and innovative approach have earned him this
prestigious recognition, and it's commendable to see his work contributing to
the advancement of the chemical sciences.

The Royal Irish Academy’s acknowledgement through this award, named
after the renowned Irish X-ray crystallographer Kathleen Lonsdale, adds an
extra layer of honour to William's achievement. We wish him continued success
in his research ambitions and his career in chemistry. The awards ceremony in
the Royal Irish Academy later in the year will undoubtedly be a well-deserved
celebration of his accomplishments.

BT, 'uf ;
Declan Troy, Teagasc, can be seen presenting the 'Teagasc
Special Award’ to Abigail O'Brien Murray, Erica O'Brien Murray,

and Olivia 0'Shea, Loreto Secondary Schq:){ Balbriggan

Teagas@BTYSTE 2024 Award
for Ash Dieback Project

Abigail O'Brien Murray, Erica O'Brien Murray, and Olivia O'Shea from Loreto
Secondary School in Balbriggan won two awards at the recent BT Young
Scientist and Technology Exhibition 2024. They received the ‘Best Group Project’
award and the ‘Teagasc Special Award' for their remarkable project on Ash
Dieback disease. Their project, ‘Let's Save the Common Ash: A Continued Story,
showcased their dedication, creativity, and passion for scientific inquiry.

The students worked under the guidance of their teacher, Dan Toomey, and
their project stood out for its thorough research, experimental methodology,
and potential impact on addressing the disease.

Declan Troy, Assistant Director of Research, Teagasc, presented the students
with the award and praised their hard work, curiosity and commitment to
scientific inquiry.

The competition attracted over 1,100 participants from schools across
Ireland and provided a platform for young minds to showcase their talents in
the field of science.

The Teagasc stand at the exhibition was a huge success, where Teagasc's
Advisory, Education and Research work were showcased to over 50,000
visitors, including students, teachers and the general public. A diverse team
of Teagasc staff and students collaborated, led by Public Engagement Officer
Eimear Ferguson.

News in brief

Agricultural Economics Society of Ireland
Early Career Day winners

The AESI Early Career Day event was held recently at
Teagasc Ashtown. Congratulations to Marie Merlo from
UCC and Teagasc, who won the Bob O'Connor prize

for her discussion paper titled Evaluating Irish farms’
contribution to food and protein security nationally and
globally.

Una Sinnott from UCD and Teagasc won the standard
session prize for her work, User personas as a tool to
identify farm-specific barriers and influences to the
reduction of GHG emissions.

Chathurrdhika Yogarajah from UCD and Teagasc was
awarded the Teagasc REDP-sponsored 1st-year PhD
student prize for her research on bioeconomic models
for the inclusion of protein crops in cereal rotations.
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Walsh Scholar Gold Medal winner

The Teagasc Walsh Scholars Gold Medal was awarded
to Davor Daniloski from Teagasc's Food Programme. The
Gold Medal, which is the Programme’s highest accolade,
was presented at an awards ceremony at Teagasc
Ashtown in November.

Davor's research project is looking at how the
genetic profiles of milk proteins called p-casein affect
milk functionality. A1 and A2 are variants of B-casein.
The research has proven that A2 milk is associated
with lower heat stability and soft gel, which can be a
negative attribute for dairy processing when producing
milk powder, yoghurt and cheese. However, it may
prove favourable for human digestion when softer
gel formation, as a precursor of milk
products, is needed.

Davor, who is a native of North
Macedonia, is a dual-located
student, spending his time
studying between Victoria
University, Australia, and
Teagasc Moorepark, Fermoy,
County Cork.

Davor Daniloski (right) celebrates his
award with his mother at the event

teagasc.ie
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Muireann Egan from the
Teagasc Food Research
Programme is pictured
with Blackwater Childcare,
Fermoy, pupils, Caelan
Corcoran and Roisin Roche
on a visit to Moorepark
during Science Week at
Teagasc

Teagasc Forestry Officer
Michael Somers and
Biodiversity Specialist
Catherine Keena hosted
the Trails and Tales event
in Kilkenny Castle Park

Science Week
at Teagasc

Science enthusiasts of all ages joined Teagasc for an exciting
week of exploration and discovery for Science Week at Teagasc
in November.

Teagasc lined up various engaging events to captivate the
curious minds of children, teenagers, and adults alike.

Teagasc research centres around Ireland opened their doors
to students from primary and secondary levels, to highlight the
work that we do in agriculture and food research. Attendees got
to try out many hands-on experimental activities. There were
also several public events for all ages.

TResearch

Reader Survey

Enjoying the magazine?

In service of our readers, the team at TResearch aim to make each issue
of the magazine as engaging and illuminating as we can — but we know

there’s always room for improvement. That's why we're asking you to take
part in our reader survey. Are there certain features or topics you want to
see more of — or less of? Make your voice heard and have a say in shaping

the future of TResearch by taking part in our reader survey.

Open until the 31st of March.
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AgTech adoption MB@NAA VAN EFNN N}

Enhance
biodiversity

Increase Carbon
Capture

gTech Ireland was set
up three years ago to
actas a single, strong
voice to represent,
promote and advocate
for our diverse sector.
Our members range from young start-
ups to established companies — offering
avariety of innovative technologies in
the digital, machinery, biotech, genetic,
feed, fertiliser and energy spaces. We
see ourselves as a crucial link between
industry, policy and research, and have
woven close relationships with the
food and agtech industry, government
departments (especially the Department
of Agriculture, Food and the Marine),
universities and, of course, Teagasc.
Because the sustainability challenges that
underpin our sector, just like the agtech
scene, are global, we regularly collaborate
with AgriTech New Zealand, and it's our
ambition to engage with agtech sector
operators across Europe.

The global climate and biodiversity
crises are increasing legal, economic
and societal pressures to improve the
sustainability of agriculture and food
production. To produce food with fewer
resources and a smaller environmental

ught to you by Aglech |'
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farms'
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Industry collaboration with

Teagasc is key to sustainability-

enhancing agtech adoption.

reach

Words by:

Catherine Lascurettes,
Chief Operations Officer
at AgTech Ireland.
catherine@agtechireland.ie

footprint, farmers are having to adopt new
practices and new technologies. The Irish
agtech sector has kept close to farmers,
identifying these sustainability challenges
and developing specific innovative solutions.
Hence, some of the most widely used
technologies on Irish farms today include
precision machinery to spread fertiliser and
pesticides, integrated farm data systems with
sensors, analysis software and smartphone
apps, and delivery methods for feed,
minerals and additives. What is clear is that
agtech is becoming critical to improving the
sustainability of agriculture, farming and
food production.

The global value of agtech has been
valued at around USS$20-25 billion, expected
to more than double by 2030. Enterprise
Ireland estimates Irish agtech sales amount
to around €11 billion, of which 60% are
generated through export. The sector is
estimated to employ just short of 3000
people, with a strong rural footprint — 87% of
the companies are based outside Dublin.

cnterpris
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Members of the AgTech Ireland board at
Teagasc Moorepark (L-R): James Greevy,
Herdwatch; Ursula Kelly, Cormac Tagging;
Padraig Hennessy, Chairman AgTech
Ireland and CEO Terra Nutritech; Catherine
Lascurettes, COO AgTech Ireland; Lloyd

Pearson, Pearson Milking Technology

Strengthening adoption
A recent study by the Irish Farmers'
Association has shown that Irish farmers are
strong adopters of digital technology, with
70% of farmers — mostly dairy and tillage —
using farm apps. While 46% of farmers were
found to already use tech on their farms,
40% planned to do so in future. The Ifac 2023
Farm Report found that farmers expected
technology to address better management of
production and growth rates (59%), land/soil
efficiencies (48%) and farm financials (46%).
AgTech Ireland values the engagement
with research-performing organisations,
farm advisory and validation services to
help member companies match their
offering to farmers needs, and to increase
farmers' trust in validated technology. This
is critical to optimise and speed up the
necessary adoption by farmers of innovative
sustainable practices. We welcome the
two-way relationship we are developing
with Teagasc's Technology Transfer Office.
Our first common project was the AgTech
Ireland Avenue, with support from Enterprise
Ireland, which enabled us to bring 23 of our
member companies to exhibit their dairy-
relevant innovations to the Moorepark 2023
Dairy Open Day last July. There is ample
scope to do more: from identification of
specific on-farm challenges and solutions
to the validation of products and services,
and their promotion to farmers in all sectors
through Teagasc events and publications.
We look forward to continuing this fruitful
collaboration.

teagascie 7



The science of bread

RESEARCH

Bread for

SUCCEesSS

Research at Teagasc Ashtown’s Food Quality &
Sensory Science Department is examining ways
to attain balanced breads that are both

nutritious and delicious.

t can be challenging to

achieve a perfect balance

between a bread that's high

in both nutrients and in

technological quality — ie.

in terms of volume, texture
and taste. However, incremental changes and
continuous improvements can lead to bread
that is equally appealing in terms of nutrition
and technological quality.

Barbara Biduski, a Research Officer
at Teagasc Ashtown, explains: “Bread is
a complex matrix, composed mainly of
protein (gluten), starch, lipids and water.

To achieve the desired balance between
nutritional quality and technological
properties, experimentation is required with
different incorporation levels of ingredients,
fermentation times and baking techniques.

“There are multiple factors that play into
the technical aspects and sensory perception
of bread. Thus, the challenge is to choose
suitable ingredients that can enhance health
benefits whilst maintaining a high quality for
consumers.”

The selection of good quality flouris
essential to ensuring a high quality loaf.
Wholegrain flours can offer more nutrients
and fibre compared to refined flours, and
blending wholegrain flour with wheat flour
can enhance both nutritional and baking
properties. Incorporating sources of fibre

8 TResearch | Spring 2024 1 Volume 19 I Number 1

or protein while controlling the substitution
level of wheat flour can also increase
nutritional value content with minor changes
to the overall properties of the resulting
bread.

Buckwheat is a highly nutritious pseudo-
cereal that can contribute positively to both

Bread undergoing textural analysis

the nutritional quality and technological
aspects of bread. It is rich in nutrients such
as fibre, protein, vitamins (particularly B
vitamins), minerals (magnesium, iron) and
antioxidants. Barbara explains that applying
buckwheat flour as a bread ingredient can
significantly enhance its nutritional profile.

Andrew Downes



66

“In addition,
buckwheat flour has
aunique, slightly
nutty flavour that can
enhance the taste of
bread. When used
in moderation or in
combination with other
flours, buckwheat flour
can help to enhance dough elasticity and
structure and contribute to better baking
properties.”

Bucking the trend
To address potential challenges such as loaf
density or crumbliness, a research team
from Teagasc Ashtown has been addressing
the processing, rheological, structural
and nutritive properties and the sensory
challenges of incorporating buckwheat flour
into a wheat bread model system.

As Barbara explains: “The findings
revealed that buckwheat flour is viable
as a partial substitute for wheat flour,
causing non-significant changes in dough
rheological behaviour and maintaining bread
technological quality while enhancing its
nutritional profile by increasing fibre content

Buckwheat flour is
[a viable substitute] for
wheat flour... increasing
fibre content and amino
acid profiles.
4

The science of bread

Barbara Biduski removes
baked bread from the oven
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and amino acid profiles.”

Substituting up to 20% of
wheat flour with buckwheat
flour resulted in a bread
exhibiting similar specific
volume, internal structure,
and texture profile as
the control formulation
(without buckwheat flour).
However, increasing buckwheat levels to 30%
led to a decrease in specific volume, a more
compact internal structure and a firmer
crumb during the staling process.

Increasing the level of buckwheat in
the formulation decreased flour water
absorption, dough stability and development
time, with increased gluten weakening.
The bread quality remained unchanged at
levels of up to 20% buckwheat. Dietary fibre
increased from 4.2% to 6.3% — particularly
soluble fibre, which increased from 0.08% to
2.8%. There was an overall increase in total
essential amino acids, particularly lysine,
with the highest observed in the bread
produced with a 30% of buckwheat flour.

Barbara adds: “From a nutritional
perspective, lysine stands out among the
buckwheat proteins due to its potential to

Internal structure of bread using
different technologies

Buckwheat levels of inclusion

lower cholesterol levels. Furthermore,
buckwheat flour can increase satiety,

lower postprandial blood glucose and
insulin responses.”

The research team’s findings —
which were recently published in the
international journal Food Structure —
highlight the potential of buckwheat flour
as a promising alternative with which to
re-design baked goods with enhanced
nutritional value and satiety.

FUNDING

This project is funded by the Irish

Department of Agriculture, Food and
the Marine (DAFM). Project Acronym:
InFoTech - Award number 2019R495.

CONTRIBUTORS

Barbara Biduski

Research Officer,

Food Quality & Sensory Science
Department, Teagasc Ashtown.
barbara.biduski@teagasc.ie

Eimear Gallagher
Head of Food Quality & Sensory Science
Department, Teagasc Ashtown.

teagasc.ie
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Root

behaviour

he Brassica plant family
includes a large range of
agriculturally important
crops, which are grown

as vegetable or oil crops
for food, animal feed and
industrial purposes (i.e. cabbage, broccoli,
cauliflower, kale, rapeseed or Brussels
sprouts). Clubroot is a major challenge

for the production of brassicas. In Europe
clubroot has affected Brassica cultivation
for centuries. The exact origin of the disease
is unknown, but it is believed to
have spread inside Europe and
from there to other parts of the
world via infected plant material
since the Roman era.

To date, the disease is
globally present in all areas
where Brassicas are cultivated,
resulting in an estimated loss
0f 10-15% of Brassica crop
production worldwide — locally, complete
yield losses can occur. In Ireland, reports on
the incidence of clubroot have increased,
possibly related to the use of brassicas
as cover crops, increased brassica weed
pressure and shortening rotations due to
land availability.

Arne Schwelm, a Teagsasc Research
Leader, explains the details of clubroot:
“The clubroot pathogen Plasmodiophora
brassicae is somewhat unusual as it does
not belong to the better known fungal,
bacterial or oomycete plant pathogens.
Instead, it is a plasmodiophorid protist,
belonging to the Rhizaria. Plasmodiophorids
also include other plant pathogens such
as the potato powder scab agent and virus
transmitter Spongospora subterranea and

15%

15% of Brassica
crop is lost to
clubroot

The soilborne disease
clubroot is increasingly
prevalent and difficult to
control. To help manage
clubroot, Teagasc researchers
are investigating the
potential of naturally
occurring predators in the
soil microbiome.

the virus-transmitting Polymyxa betae and
Polymyxa graminis species.

“P. brassicae infection induces tumorous
growth of the host roots - forming
characteristic ‘clubroots. These malformed
roots inhibit nutrient and water uptake of
the infected crop. P. brassicae build very
resilient resting spores which allow the
pathogen to survive in the soil for decades.”

Persistent pathogen

When the infected clubroots decay, fresh
resting spores are reintroduced into
the soil. The spores can survive and
remain viable for up to 20 years,
but as P. brassicae can infect all
cruciferous plants, weed species —
such as Charlock — and volunteer
Brassicae crops can be involved

in maintaining and refreshing

the disease cycle. Current control
strategies include pH adjustment
by liming, extended crop rotation times,

and developing and utilising crop varieties
that are resistant to the disease. However,

Lo

A'typical clubroot formation
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clubroot resistance has been overcome for
both oilseed and vegetable crops resulting in
more frequent occurrences of clubroot cases,
including in Ireland. Fungicides have been
applied in an attempt to reduce clubroot
disease with limited success, likely because

P brassicae is not a fungi. While some older
chemistries and soil sterilants were more
successful in managing clubroot, they have
subsequently been removed from the market
for environmental reasons. Thus, it is crucial
to explore alternative, biological approaches
for more effective and sustainable ways to
mitigate clubroot disease.

Despite its challenging biology and
persistence, the resting spores of the
clubroot pathogen are not without foes in
the soil. Soil houses nearly 60% of all living
organisms. This high biodiversity might hold
the potential to help manage and mitigate
clubroot. Microbiome predator species, such
as protists and nematodes, could help to
reduce infections by soilborne pathogens
such as clubroot. Arne explains: ‘A reduction
of a pathogen load in the soil would
substantially aid any other management

Bert Swandi/shutterstock.com



practices to mitigate a disease — especially
when it comes to such a persistent disease as
clubroot. Predators that include the pathogen
in their diet might turn out to be new tiny
little helpers for farmers.”

The impact of those predators on clubroot
is largely unknown. But as the diet of many
soil-dwelling organisms includes bacterial,
fungal or oomycete pathogens, predators
might equally reduce other pathogens in
soils. Additionally, by selective feeding, soil
predators can shape the plant-associated
biodiversity towards plant-beneficial
microbes or induce production of antibiotics
from their prey, thereby indirectly inhibiting
potential plant pathogens.

It is reasonable to consider that clubroot
may be influenced by direct predation or
the interactions between predators and the

CONTRIBUTORS

Clubroot

Characteristic ‘clubroots’
inhibit nutrient and water.
uptake of affected crops

-

are investigating the potential roles of soil
It is crucial to exp[ore microbiome predators on the presence

. : . and longevity of clubroot. Our aim s to
alternatlve’ blologlcal identify microbiome predators in clubroot

approaChes for more suppressive soils and how they impact
effective, sustainable ways clubroot disease development. Potentially

to mitigate clubroot this could lead to the discovery of novel

, , biocontrol species.”

By using clubroot as a model pathogen
microbiome mentioned above, suggests system in this research, the findings and
Arne. “Indeed, at least in culture some insights gained have the potential to be
protist predators can engulf the clubroot applied to other challenging, soilborne plant
resting spores. As part of our research, we diseases that are difficult to control.
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Sustainability assessments are a useful tool to guide the

transition towards greater sustainability. However, there
are challenges to be aware of when developing
methodologies and interpreting results.

Assessing agricultural
sustainability

mproving the

sustainability of our

food systems is an

ever-pressing need. The

cost-of-living crisis and

depletion of our natural
resources are examples of the issues that can
challenge the way we produce and consume
food. All actors of the food chain, including
farmers and consumers, have an important
role to play in contributing to the transition
towards greater sustainability.

To provide guidance as to the “where to
from here”, sustainability assessment tools
are useful. Once populated with agri-food
data, these tools can provide the evidence
base needed to inform public policy. They
can also help demonstrate the sustainability
credentials of our agri-food production
systems to succeed in the marketplace and
guide consumers in their food choices. At the

farm level, these tools can reveal strengths
and weaknesses of the farm system, thus
creating useful benchmarks and pointing
out areas where improvement is possible.

Despite recent advancements, assessing
sustainability still remains a challenge,
says Lorraine Balaine, a Research Officer
at Teagasc Athenry: “Methodological
choices in sustainability assessments can
influence results and their interpretation.
Thus, practitioners and users must exercise
caution. Research conducted in Teagasc,
notably within an EU project called MilKey,
can point the way towards some of the key
challenge areas.”

Sustainability in 3D

Agricultural sustainability is a three-
dimensional concept, which encompasses
economic, environmental and social
considerations, explains Lorraine.

12 TResearch | Spring 2024 1 Volume 19 1 Number 1

“Failure to achieve a suitable performance
in any of the three sustainability dimensions
can lead to ‘make or break’ situations,
endangering the system’s balance and
hindering it from thriving. Moreover,
improved recognition of agriculture’s multi-
functionality suggests that our sustainability
assessment frameworks must capture
impacts and externalities across a wider
range of issues.”

It follows that the scope of assessment
frameworks must be holistic by nature,
with equal weighting of the economic,
environmental and social dimensions.
Integrated assessment tools, such as the
recently developed multi-criteria DEXi-Dairy
tool, are needed to enable practitioners
to simultaneously consider and visualise
performance across the three sustainability
dimensions.

Before developing integrated assessment
tools, one must first be able to successfully
assess each sustainability dimension
separately. However, as Lorraine points out,
“to date, the three sustainability dimensions
have not received equal attention in the

SimonSkafar/istockphoto.com
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Assessing social
sustainability is
challenging due to
the lack of consensus
over its definition
and scope.

%9

literature, partially due to the evolution of the
sustainability concept as a whole, as well as
specific methodological challenges.”

While economic sustainability has
traditionally been in the spotlight,
environmental sustainability is increasingly
gaining attention. Assessing economic
sustainability is less challenging than
environmental sustainability as it is
comprised of observable and thus easily
measurable aspects that do not require
expensive equipment (e.g. production
costs and output). Conversely, in the
environmental dimension, many aspects
are not easily observable (e.g. gaseous
emissions, water quality).

Even if they can be measured, equipment
costs are prohibitive for large-scale rollout;
therefore, modelling approaches tend to
be favoured, despite being less accurate.
For example, this is the case of agricultural
greenhouse gas (GHG) emissions. They can
be measured through a comprehensive set
of equipment such as an Eddy Covariance

Farm sustainability

Flux Tower or the GreenFeed System, or
modelled through approaches such as a Life
Cycle Assessment (LCA) methodology.

Lorraine adds that social sustainability
remains “the forgotten child”.

“Despite progress, assessing this
dimension is challenging due to the lack
of consensus over its definition and scope,
as well as difficulties in measuring multi-
dimensional and somewhat abstract
concepts such as farmer wellbeing and
animal welfare.”

Indicators and implications
Agricultural sustainability can be broken
down into a suite of sustainability indicators.
These indicators should be easy to calculate
and understand, and sensitive to variations
in sustainability performance across time
and farms. The Teagasc Sustainability
Report, published on a yearly basis, is a good
example of how a suite of sustainability
indicators can be put together to
comprehensively assess and compare farm
systems over time. In this way, synergies and
trade-offs within and across sustainability
dimensions can be revealed.

Nevertheless, it is important to critically
appraise selected indicators to avoid
drawing conclusions that may negatively
impact aspects of the farm system (or the
food production chain) that lie beyond
assessment boundaries, continues Lorraine.

“Because of practical considerations, one
must find a happy medium in the number
of indicators represented in sustainability
assessments. Choice is a necessary evil, but
it implies restricting the assessment lens.

In a sense, we must bear in mind that some
farms may perform very badly or very well
in certain sustainability aspects because of
inherent characteristics, some of which may
be outside of the farmer’s control, such as
geographical location and soil type.”

Hence, purposely omitting sustainability
aspects from assessments can lead to an
incomplete and sometimes misleading
view of farm systems. While we will
never be able to fully resolve the issue of
subjectivity and simplification in selection
processes, assessments of shortcomings and
transparency should be guiding principles in
this line of work and when communicating
with stakeholders.

This research was funded under the 2018 Joint Call of the Cofund ERA-Nets FACCE
ERA-GAS, SusAn, and ICT-AGRI 2 on “Novel technologies, solutions and systems to

reduce greenhouse gas emissions in animal production systems” (DAFM grant number
2019EN201).

Quality data and methods

Farm sustainability is assessed through a
combination of robust assessment tools
(developed by science) and farm activity
data (provided by the farmer). Hence, the
quality of the data is equally as important as
the developed methodology in sustainability
assessments. Overall, recall data is less
accurate than farm records. Misrecorded
data can slip through the cracks, even in
official data platforms. Thus, it is important
to establish verification procedures

to ensure the validity of sustainability
estimates.

With this in mind, says Lorraine, “it is
worthwhile to mention that access to higher
levels of data disaggregation can open
possibilities to use more advanced (and thus
more accurate) assessment methodologies.
For instance, this is the case when
modelling farm GHG emissions to move
from Tier 1 assessments (default emission
factors) all the way to Tier 3 (farm specific)

One final point is that assessment
methodologies evolve over time as
science progresses. For example, the
Intergovernmental Panel on Climate Change
recently updated GHG equivalencies to
convert different gases to carbon dioxide
equivalent. Advancements in science
can lead to changes in sustainability
estimates, and it is difficult to communicate
to stakeholders how and why their
sustainability performance might be revised.
This issue must be reflected upon more
deeply, notably when designing decision-
making tools and monitoring systems for
policy or certification schemes.

”

The authors acknowledge the
contributions of partners from the

MilKey consortium and of the Teagasc
National Farm Survey team.
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Shell waste from commercial
fishing has long been an
untapped resource, but new
research suggests it could
have great potential for
industrial packaging
applications.

he world's population

is swiftly increasing;

urbanisation and

improvements in

economic status are

leading to concerns that
people’s dietetic patterns are shifting and
increasing demand for nutritious, high-
quality food. Interestingly, at the same
time, it has further been identified that the
global consumption of fish — particularly
shellfish, including crustaceans, molluscs and
cephalopods — has increased enormously
over the last few years in the developing
world owing to its rich flavour, perception as
an important constituent for a wholesome
lifestyle, balanced diet and diminution of
livestock.

As aresult of this huge demand, shellfish
processing generates waste encompassing
exoskeletons, internal organs and other solid
and liquid organic matter effluents. However,
among the total waste generated, shell waste
— ablend of polysaccharides and numerous
minerals — accounts for the major portion,
which is about 65-90% of fresh biomass for
shellfish suppliers as well as for customers.

An IMPRESS-ive feat pollution. However, these vast quantities on building a waste-sustainable, aquatic

It has been reported that for each species of of waste may present an interesting food value chain. The researchers are §
shellfish harvested, around 10 million tonnes opportunity to solve an ongoing issue currently focused on extracting targeted E
of waste are generated annually and dumped, | inthe packaging sector. Researchers at compounds from crustacean shells and ‘*g
mostly into open fields or nearby water Teagasc are enthusiastically involved raising biopolymers from the shell waste, T
bodies, leading to ecological issues such as in the IMPRESS project, a European explains Rifna Jerome, a post-doctoral 3
awful smell, soil contamination, and water Union research project chiefly focused fellow at Teagasc Ashtown's food research 2
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Shellfish biopolymer
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Sh'elt':y];é?te matter. ffom commercial

fishing.may be an exciting new
.. source for biodegradable polymers

centre: ‘Tmagine taking this apparent waste
matter — shells, once simply discarded as
mere leftovers from the ocean ecosystem

— and transforming it into a highly valued
resource. Shell waste has a potential place at
the cutting edge of biopolymer applications.
This research will not only valorise shell

waste, but marks a fascinating next step in
the quest to develop robust, eco-friendly
substitutes for polymers — materials which
themselves raise numerous environmental
concerns.

“The project’s groundbreaking
methodology encompasses integrating non-
thermal technologies — namely ultrasound,
microwave and cold plasma — into the
extraction step, as well as refining the
developed film characteristics, resulting in a
versatile and sustainable biopolymer as the
final product.”

This collaboration highlights Teagasc'’s
continued commitment to advancing
environmentally sustainable solutions in
material science. Rifna adds that although
shell waste valorisation for production of
biopolymer shows strong potential, the
process is not without hurdles. “Escalating
production, improving the extraction
process, and confirming cost-efficiency
are challenges that scientists and industry
experts will need to overcome. Nonetheless,
this research also opens up greater
possibilities for the conception, use and
spread of sustainable methodologies.”

Packed with properties

Cellulose, a polysaccharide derived

from plant sources, is well known for its
polymeric properties and has established
numerous applications in the packaging
industry for ages. However, less well-known
is the world's second-most abundant
polysaccharide, chitin. While chitin is
abundantly accessible from sea waste such
as crustacean or mollusc shells, it has long
been considered a structural molecule
devoid of any remarkable biological
properties. Fortunately, in the past few years,
greater attention has been focused on the
chitin present within these shell resources,
leading to more comprehensive research
into its potential applications.

Rifna explains further: “Chitin, also
recognised as poly 2-acetamido-2-deoxy-
B-D-glucose, possesses brilliant film-
forming properties such as biodegradability,
chelate metal ions, non-toxicity, as well as
adsorption properties, which give it its novel
and robust biopolymer properties for food,
biochemical, pharmaceutical and water
purification applications. Crucially, the chief
properties of the biopolymer nature of chitin
are its tensile strength, moisture barrier
property, permeability, stability and versatile

nature with high molecular weight.

“This biopolymer, developed from shell
waste, possesses multi-dimensional
benefits, from waste valorisation to
inhibiting lipid oxidation, halting microbial
proliferation, guaranteeing food safety and
— most importantly — being decomposable”.

Shaping the future
All of which means that chitin biopolymer
has the ability to be combined into both
active and intelligent packaging structures
to prolong the expiration period of packaged
foods. The production of this biopolymer
begins with the extraction of minerals,
chiefly calcium carbonate from the shell
waste, followed by the deproteinisation and
deacetylation process. Numerous extraction
techniques, namely chemical, mechanical,
and use of non-thermal technologies,
have so far been used to extract and isolate
this high-value compound. Once isolated,
the chitin molecule undergoes thorough
processing steps to get shaped into the most
robust form for biopolymer synthesis.
Biopolymer production through waste
shell valorisation showcases a remarkable
combination of technical innovation and
ecological responsibility, concludes Rifna.
“By identifying the hidden treasure
among these discarded side streams from
the ocean, we can pave a path to a more
resilient future. As long as the scientific
community continues to discover and refine
the necessary processes, the effect of shell-
obtained biopolymers on the industrial sector
can be groundbreaking, pointing us towards a
more sustainable tomorrow.”

This research was funded by Horizon
Europe Innovation Action Programme,

Grant Agreement No. 101084437.
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Nitrates Action Programme

Supporting
Policy

Nit-rate of
change

Ireland’s Nitrates Action
Programme (NAP) aims to
address farming practices
relating to issues of declining
water quality. Teagasc
researchers have examined
some of the top measures
and their implications.

n 2023, Ireland's

Sth Nitrates Action

Programme (NAP)

introduced a number

of changes to existing

farming practices to
address trends of declining water quality.
Changes include calculations around
livestock excretion rates and fertiliser use.
Although the measures are obligatory
for all farmers, there are various options
for farmers, all of which can contribute to
achieving the same objective. A panel of 16
experts identified the top three measures in

the 5th NAP that would achieve the greatest

improvements in water quality. These

measures were changes relating to:

- soiled water management and storage,

- livestock excretion rate calculations,

and

- chemical nitrogen fertiliser allowances.
Michele McCormack, a Research Officer

in Teagasc's Agricultural Catchments

Programme, explains: “To assess farmer

preferences, a survey was carried out of dairy

farmers participating in the Agricultural

Catchments Programme. Farmers were

asked to rank in order of preference which

options they were willing to implement on

their farms in order to remain compliant

with the new regulations.”

Soiled water storage management
The new regulation stipulates that “all
holdings producing soiled water must

16  TResearch | Spring 2024 1 Volume 19 I Number 1

have a minimum of three weeks' soiled
water storage capacity in place by the 1st
December, 2023 and four weeks' soiled
water storage capacity in place by 1st
December, 2024".

Almost one-third of farmers said that in
their own estimation, they had sufficient
storage to comply with the new rules.

For those farms who needed to carry out
additional measures in order to comply,
19% said they would store excess soiled
water in an existing slurry tank and 12%
said they would be open to investing in
building additional storage for soiled water.

The least popular options were to change
farming system and reduce cow numbers.
In addition to the survey, farmers were also
interviewed. Their comments reflect a high
level of understanding in relation to the
storage of soiled water but they also called
for a common sense approach. Comments
included:

‘I suppose the clamp down on spreading
soiled water had to come, it's a way of
clamping down on spreading slurry in the
closed period.”

‘I think it's more common sense that
needs to be used rather than calendar
farming.”



Livestock excretion rates

The new regulation around the calculation of
organic nitrogen (N) produced by dairy cows
moves from a single calculation of 89kg/N/
ha to three different calculations based on
milk yields.

Farmers with the highest yielding cows
will experience the greatest level of change,
moving from 89kg/N/ha to 106kg/N/ha.

Regarding options to reduce livestock
excretion rates, the option favoured by 15%
of farmers was to increase the land area.

At the time the survey was carried out

some farmers had not thought about what
course of action they would need to remain
compliant, and 11% of farmers indicated that
they would consider reducing cow numbers.
On the qualitative side, some of the remarks
in relation to this new policy measure
included:

‘It's a disaster because you're penalising the
most efficient cows.”

CONTRIBUTORS

‘It's a new quota being put on farming. I
think we're just out of the milk quota situation,
and we were encouraged by every organisation
and everyone to push on, and drive on, and I
think we're being hit badly again.”

Chemical fertiliser
In regards to chemical fertiliser, the changes
in the 5th NAP require a national 10%
reduction from March 2022 onward, and a
further 5% reduction as of 1st January, 2024.
The option most favoured by farmers
in relation to this change was to improve
soil fertility (15%), followed by improving
grassland management (12%) and
incorporating clover in grazing swards (11%).
When interviewed, farmers exhibited a
strong level of existing knowledge regarding
the reduction of the use of chemical
fertilisers. This was due, in part, to existing
knowledge transfer measures such as
discussion groups. However, farmers did

Nitrates Action Programme

Fertiliser use calculations
are a key measures in
Ireland’s 5th Nitrates

Action Programme

highlight a need for more information on
newer approaches, such as the introduction
of a multispecies sward:

‘Before I would go to sow that multispecies
sward I'll be talking to [my farm advisor]
foradvice ... I would always ask them before
growing multispecies; they're good support.”

The changes as part of the 5th NAP
present a significant challenge to dairy
farmers. An important part of farmer
compliance will be the provision of
support in the form of financial aid and
management advice. Since the collection of
this data, additional Targeted Agricultural
Modernisation Scheme funding has been
announced, alongside a number of national
information events being held.

Additional advice tailored to individual
farms will be required to support the
implementation of measures. Further
research will look at how these changes
impact milk production nationally.
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Teagasc

Fungicide sensitivity

Cereal killer

Zymoseptoria tritici continues to be highly destructive to
cereal crops across Europe. However, advances in
fungicide are seeking to manage future strains.

n the early 1980s,
Septoria tritici blotch
(STB) or Zymoseptoria
tritici came to be known
as the most destructive
disease to Irish winter
wheat crops. While STB continues to

be highly destructive, a combination

of improved agronomy, genetics and
fungicides means that Irish farmers

have been able to minimise its potential
impacts.

However, nature never stays still, and in
the past decade significant changes in the
causal pathogen Z. tritici — including the
development of fungicide resistance and
virulence — have meant that farmers have
had to adjust their control programmes.

Fortunately, innovations in the form of
new fungicide chemistries have helped.
Both fenpicoxamid
(Inatreq, developed by ‘ ‘
Corteva AgriSciences)
and mefentrifluconazole
(Revysol, developed by
BASF) were registered
for use in Irish fields in
2020, and are now key
tools in the control of

Contrasting starting
points

Prior to their commercial launch, Inatreq
and Revysol demonstrated greater efficacy
than current fungicide standards, with
European Z. tritici populations displaying
sensitivity to both. However, the history

of fungicide use in wheat crops means
that these two fungicides may have been
starting from different points in their
sensitivity journey, explains Steven Kildea,
a Research Officer in the Crops Research
Centre at Teagasc Oak Park.

“Azole fungicides have been intensively
used in wheat crops to control STB and
other diseases for over 30 years. During
this time Z. tritici has unfortunately
developed mechanisms to survive the

Site-specific fungicides
are often at risk of
resistance development,
with only a single change
in the pathogen required
STR to render the fungicide
ineffective. 0

inhibitory effects of these fungicides.
Whether these changes in the pathogen
population impacted sensitivity to
mefentrifluconazole remained unknown.

“Conversely, fenpicoxamid, as a Quinone
inside Inhibitor (Qil), was a novel fungicide
in cereals and, with no other fungicides
acting on this specific target having ever
been used in cereals, Z. tritici populations
were presumably completely naive. However,
the history of fungicide usage to control Z.
tritici has demonstrated that site-specific
fungicides are often at risk of resistance
development, with only a single change in the
pathogen required to render the fungicide
ineffective”

For these reasons, it was important
to establish a collection of isolates
representative of European Z. tritici
populations prior to the commercial use of
either fungicide. As part of the EURORES
project (Eurowheat
Fungicide Resistance
Network), populations
of Z. triticiwere
collected from wheat
crops in spring 2019
prior to fungicide
applications in Ireland,
Belgium, Denmark,
Germany and Sweden.
Using culture assays,
the sensitivity of the collections to both
fungicides were investigated, with differences
being explored by examining the potential
mechanisms of resistance that are known to
exist in the pathogen.

Managing resistance
Unsurprisingly, differences in sensitivity were
evident between the collections, irrespective
of the fungicide tested. For both fungicides
the Irish population was less sensitive when
compared to those collected further eastin
Europe, in particular the Nordic countries,
Steven explains.

“For mefentrifluconazole, this undoubtedly
reflects the intensive azole use in winter
wheat production in Ireland when compared

to the Nordic countries, and evident by the
presence of different target site mutations.
The differences in sensitivity observed
toward fenpicoxamid were not associated
with target site changes.”

Glasshouse-based trials, using strains
representative of the range of sensitivities
present in European wheat fields, mirrored
those of field trials conducted across the
region. These trials also demonstrated the
continued need for resistance management,
to ensure that strains exhibiting greater
resistance do not emerge and get selected.

As the recent history of fungicide usage
in wheat in Europe has demonstrated, Z.
tritici has an adept ability to overcome the
inhibitory effect of fungicides, Steven says.

“As part of the EURORES project, and
with knowledge of the target sites of the
fungicides used for STB control — including
mefentrifluconazole and fenpicoxamid
— methods to rapidly screen populations
were developed. These included probe-
based and high-throughput assays based
on Illumina sequencing. These allow us to
screen populations for individual target
site alterations or multiple alterations in
the same gene respectively. A long-range
multiplex sequencing assay based on PacBio
sequencing provides knowledge of individual
strains’ resistance status to multiple
fungicide modes of actions.”

These assays will allow the detection of
known or novel alterations that may impact
fungicide sensitivity. Together with the
network of researchers and agronomists
established, they can be tracked across
Europe and strategies implemented to
prevent or delay their selection.
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The core team at the official opening of the

BIA Innovator Campus: (L-R) Anita Furey, Food
Technologist; Elaine Donohue, General Manager;
Ciara McDonagh, Head of Food Industry Development
Department; Colm Foley, Food Technologist
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BIA Innovator Campus

Destination:
Innovation

The newly opened BIA Innovator Campus at Teagasc Athenry offers a
unique single-location centre for food innovation and development in
Ireland. To learn more about BIA's exciting new offering, TResearch
spoke to its core team: General Manager Elaine Donohue, Food
Technologists Colm Foley and Anita Furey, and Head of Department
for Food Industry Development Ciara McDonagh.

Photography: Mike Shaughnessy

What is the BIA Innovator Campus, and
how did it come about?

Elaine: BIA is a new National Centre of Excellence
at Teagasc Athenry. The Campus offers small

food businesses a range of food-specific facilities,
support, services and experiences from one
central location. In 2017, a feasibility study
established the need for a food innovation hub
based in western Ireland with a regional and
national reach. Since then, more than €8 million in
capital funding has been raised with support from
Enterprise Ireland, the Department of Rural and
Community Development, Galway County Council,
Teagasc, LEADER and the Western Development
Commission to deliver a state-of-the-art campus.

What are your core priorities and
objectives?

Anita: The objective is to provide a new food
innovation and entrepreneurship ecosystem,
closely linked to the Teagasc Food Programme
with access to the research facilities and food
pilot plants in Ashtown and Moorepark. BIA will
provide state-of-the-art food production and
training facilities, as well as knowledge resources
needed for food start-ups and SMEs to become
self-sufficient.

Colm: As part of the Food Industry Development
Department within Teagasc, our priority is to
support the growth of the food industry in Ireland.
We work with all types of businesses, from start-
ups and cottage industries, to companies scaling
up with potential to export. BIA’s facilities are well
suited to providing support to the artisan sector.

How do you plan to meet these
objectives?

Anita: We offer an holistic approach to food
innovation. The BIA campus offers a blend of
practical workspaces, technical and business
advice, knowledge transfer opportunities and links
towider food systems. As well as gaining deep
insights into the food industry from the highly
experienced team at BIA, it allows entrepreneurs
to be part of a community, drawing on each other’s
experience and insights.

Elaine: BIA will help food start-up and micro-
businesses by giving them access to low-cost, low-
commitment production facilities, and offering
technical and commercial support. For existing
small businesses, we can lease them high-spec,
food-grade production facilities that will allow
them to scale up and develop new products. For
the farming community, BIA can help farmers
develop off-farm income food projects and provide
them with a variety of diversification ideas and
supports. We also provide and facilitate a range

of training and education programmes. Together,
these components deliver a new ecosystem of food
entrepreneurship that is truly unique in Ireland.
Colm: Alongside high-quality food production
space, the Campus offers technical support from
two onsite food technologists — myself and Anita.
We can advise and troubleshoot on many areas
that cause issues for new food businesses, such

as producing a food safety plan, advising on
packaging or equipment selection, and developing
a recipe or formulation. This allows companies to
grow and progress at a faster rate. There is a range p
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of other support available such as business
planning, marketing and commercial
development.

What are the key facilities available
on campus for food companies?

Is there anything particularly
innovative or ground-breaking you
can share?

Elaine: The campus spans over 29,000
square feet across three buildings. There
are four food-grade production units that
are available for hourly or daily rental, and
12 own-door units that can be leased. In
addition to these workspaces, the campus
also comprises a 60-seat auditorium with
demonstration space, a 14-station Culinary
Training Centre, 12 hot-desks, a showcase
room and a range of meeting rooms.

Colm: We offer state-of-the-art-food
production units for four key areas of
production: dairy, butchery/meat, seafood,
and general production. These units are
fitted with the necessary equipment and
services. The pay-per-use model reduces the
risk to food business operators and allows
for multiple companies to benefit from the
facilities. The units are also used for running
development trials and training workshops.
My favourite element of the campus is the
auditorium, which has a demonstration
station with a full audio-visual set-up
allowing for recording and live streaming.
Anita: All units are designed to operate in

a safe and hygienic environment to de-risk
starting out in food business. Technical

and business mentoring is available from
our in-house experts. There's also a hugely
important community aspect to the campus
as being an entrepreneur can be a lonely
business.

What support do you provide for
food companies?

Elaine: On the commercial side, our support
involves mentoring, business planning,

and assistance with grant funding. We have
awell-established network across both
private industry and state agencies and

can provide signposting to service users.
While support is currently available across a
range of enterprise agencies, food technical
specialists and education and knowledge
providers, they must be accessed on a
stand-alone individual basis. This makes BIA
unique in that we bring it all together in one
package.

Anita: As Food Technologists, Colm and I
help existing food businesses and start-

ups with any technological or scientific
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Together, [the] components
[of BIA Innovator Campus]
deliver a new ecosystem of
food entrepreneurship that is
truly unique in Ireland.
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knowledge gaps — developing new products,
compliance with food safety standards,
product testing and analysis through
laboratory testing and consumer panels.

On a day-to-day basis, I support the shared
co-working production units. I also develop
and deliver training modules to food
entrepreneurs and learners in the wider food
industry.

How important is this initiative to
the region?

Ciara: The BIA Innovator Campus will
enhance the innovation and accelerate

the growth of start-ups and existing food
businesses operating in the Galway and
Atlantic economic corridor. The newly
opened incubation and production facilities,
together with the commercial and technical
support on offer, will be a game-changer for
companies in the region and across Ireland.
Elaine: There is a dearth of food incubators
and support in general for the grassroots
food sector in Ireland. Much of the support
available to the food industry is for
companies already of some scale — not at
BIA. We're a broad church; it doesn't matter
if you're a small farmer trying to develop
off-farm income with a new food product, or
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Food Technologists Colm Foley and
Anita Furey conducting new product
testing in the food production units

a college student with a food business idea,
you'll get a warm welcome at BIA.

Colm: The west of Ireland was highlighted

as having a lack of support services for food
businesses. The region has many primary
producers, and we can now assist them in
creating value-added products from their
high-quality raw materials. We want to
create a diverse and energetic community
where knowledge and ideas can be shared
with ease. Once fully operational, there will
be upwards of 40 food businesses operating
from the Campus. Our location increases
the catchment area for Teagasc technical
services and training programmes, as
producers no longer need to look elsewhere
for this support.

Anita: As well as creating employment
locally and providing incredible facilities in
which to manufacture food safely, the BIA
Innovator Campus also has a positive impact
across the region and the island of Ireland:
last year alone, we advised, trained and
worked with food entrepreneurs from 28 of
the 32 counties. We also worked with over 30
European partners to develop resources for
our food community which are free to access
and focus on all aspects of the agri-food
industry.

Can you describe how your team
will contribute to Teagasc, and
vice versa? How does this fit in
with wider Teagasc food industry
development and networks in the
region?

Ciara: In line with our own strategic

goals, BIA will contribute to the national
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development of our most important
indigenous sector, agri-food. The Teagasc
link is key to the innovative nature of BIA.
Client companies benefit not only from the
expertise of our technologists, Colm and
Anita, but they also have access to the wider
support of the Teagasc Food Programme.
This will accelerate technology transfer to
the food industry, for small-scale, local and
start-up food companies in particular.
Colm: As members of the Food Industry
Development Department, Anita and I
have access to the breadth and depth of
knowledge and experience available within
Teagasc. Our colleagues in Teagasc have
always been obliging and a great support.
In turn, we can guide producers towards
the range of facilities and services available
at the research centres in Ashtown and
Moorepark.

What does the near future hold for
your team?

Ciara: Sustainability is a key focus across
the industry, regardless of company size

or sector. It's no longer a trend but a
requirement for businesses to guarantee
sales, growth and investment. We're seeing
an accelerating interest in sustainable
packaging and the reduction of food

waste and loss. Companies are looking

at new technologies to extend shelf life

and exploring how they can extract value
from by-products and waste. A lot of these
technologies are being applied and trialled
by companies within the innovation facilities
in Teagasc. Reformulation is another key
priority for anyone producing food products,

with companies being asked to reduce
calorie content and the levels of saturated
fat, sugar and salt in their products.

Anita: Sustainability, circular economy and
climate change all require immediate action
and directly impact the food industry. Adding
value to food waste and underused foods at
a community level to reduce food waste is an
exciting area of the circular economy.

Elaine: Industry-wide, the overarching
theme right now is sustainability. That
extends all the way through the supply chain,
from raw material to the finished goods

on the consumer’s plate. Everyone in the
industry needs to engineer their product

or service to be more sustainable. There

is also a lot going on around food tech and
digitalisation and how existing and emerging
technologies can improve and drive food
production, distribution and supply.

Colm: We receive many queries from
companies who wish to develop and
reformulate products with specific
nutritional and functional attributes,

I believe this will continue in line with
consumer dietary trends. Producers will

also need to focus on recipe and production
efficiencies to ensure they can continue

to provide high quality products at an
acceptable price point.

What are the team'’s values? What
are the principles you work to

that you think make your team
successful?

Colm: The team at BIA is passionate about
food and developing the food industry in
the region. We are keen to offer support and

Among the Campus’s new features
is a fully-equipped audio-visual
oom for livestreaming and

growth potential to smaller operators. As we
deal with many single-operator businesses,
developing strong and supportive working
relationships is a guiding principle; we feel
as invested in their businesses as they are.
Anita: We all genuinely care and are
passionate about food. Everyone on the
team has invaluable experience in the food
industry. Hard work, creativity and flexibility
are at the heart of all that we do. I think what
makes our team work effectively is the open
communication, trust and respect we have
for one another.

Elaine: Humility and passion! We
understand the food business can be

an intimidating place to early-stage
entrepreneurs. We make sure all our
service users get a warm welcome and are
comfortable in coming to us for support.
We're all very flexible and willing to help
each other out and do whatever is in the best
interest of our service user.

What are you proudest
of as a member of the
team?

Ciara: | was brimming —
with pride at the g
official opening of the 'ﬁ
BIA Innovator Campus by

An Taoiseach recently - it was so
fulfilling to see what the team has
achieved, and the hurdles overcome
in bringing this multi-agency

food ecosystem from concept to
completion.

Colm: Playing even just a

small part in the delivery T
of this Campus has been o
an immense source of

pride for me, as it is a unique

centre of excellence for the industry.

Elaine: I'm most proud of
the work the team has
done over the last two
years, particularly in
getting the build over the

()

line and the campus fully operational.

Anita: I'm proud to be

able use my scientific

background to help food
producers create new

products and navigate through the
myriad of food law requirements.
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re-peat-ing

Peatlands are a particularly
effective soil type for
carbon storage. Assessing
their drainage status can
help harness their potential
towards emissions
reductions.

eatlands form where

high rainfall or

impeded drainage

causes waterlogging,
restricting oxygen

supply and suppressing
decomposition of organic matter. Given the
accumulation of vast amounts of organic
material, peatlands offer significant value in
terms of carbon (C) storage.

Peatlands cover only 3% of the Earth's
land surface but store about 15-30% of the
world's soil C as peat. In Ireland, peat soils
cover approximately 146 million ha or 21% of
the land surface and store approximately 2.3
billion tonnes of C.

Over many generations, drainage of these
peatlands was actively encouraged and
incentivised with a focus on maximising the
peat resource in terms of energy production,
horticulture and agriculture. It is estimated
that 335,000ha of peat soils are under
grassland today.
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At present, as no infor