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Agriculture Projects 

John Finn 
Teagasc 

john.finn@teagasc.ie  
 
Lead Institute: 
Teagasc 
Collaborating Institutions: 
University College Dublin, Trinity 
College Dublin, Agri-Food Bioscience 
Institute  

Transforming pasture-based livestock systems through improved design of 
multi-species mixtures under reduced-nitrogen regimes 
 
Multi4More investigates and synthesises understanding of plant diversity 
(grasses, legumes, herbs) and fertiliser effects on multi-species mixtures to 
enhance agronomic performance, and environmental sustainability in forage-
based livestock systems under lower-nitrogen conditions. Multi4More will 
develop targeted knowledge transfer resources. 
 
Two key questions are:  
• What is the optimal design of grass:legume:herb proportions in multi-
species mixtures for forage and livestock production?  
• How low can nitrogen application on mixtures go without compromising 
yield and quality?  
 
Results will inform the design of multi-species mixtures that optimise; forage 
production, nitrogen replacement value, nitrous oxide emissions intensity, total 
nitrogen yield, weed suppression, forage quality, invertebrate biodiversity and soil 
health. Multi4More uses LegacyNet data from a 38-site experiment to investigate 
effects of plant diversity on yield and legacy effects. Multi4More also investigates 
plant diversity effects on a range of animal performance and environmental 
impact measurements, including feed intake and digestibility, rumen 
fermentation, nitrogen excretion and methane emissions. 

€1,215,607.77* 
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Patrick Forrestal 
Teagasc  
patrick.Forrestal@teagasc.ie  
 
Lead Institute: 
 
Teagasc  
 
Collaborating Institutions: 
 
University College Dublin 

Efficacy & safety of nitrification and urease inhibitors 
Improvements in agricultural nitrogen use efficiency and the adoption of legumes 
are providing pathways to reduced reliance on mineral fertiliser nitrogen in line 
with national and EU objectives. The gaseous emissions and leaching loss potential 
of the nitrogen fertilisers that will continue to be used can be reduced using urease 
and nitrification inhibitors. This project will determine the level of efficacy of a 
broad suite of EU fertiliser regulation registered urease and nitrification inhibitors 
to achieve these objectives. The work will also carry out an analysis of the safety of 
these compounds in the context of Irish agricultural production systems. The work 
will provide solid efficacy information for inhibitors on which little Irish work has 
been done to allow accounting of reduced emissions and will provide confidence 
to Irish agricultural stakeholders adopting these technologies. 

€605,666.14 
 

Declan Bolton 
Teagasc 
Declan.Bolton@teagasc.ie 
 
Lead Institute: 
 
Teagasc 
 
Collaborating Institutions: 
 
University College Dublin, 
Technological university of Dublin 

Novel Nitrate/Nitrite Reduced and Nitrate/Nitrite Free Meats: Safety, Quality 
and Shelf-life. 
Novel Nitrate/Nitrite Reduced and Nitrate/Nitrite Free Meats: Safety, Quality and 
Shelf-life Sodium and potassium salts of nitrite and nitrate (E 249-252) are used in 
processed meats to stabilise the red colour, control rancidity, inhibit bacterial 
growth (including Clostridium botulinum) and provide the distinct 'cured' flavour. 
However, these additives may form carcinogens when conditions favour 
endogenous nitrosation. Thus the permitted levels (EC 1333/2008) are being 
reduced. This project will develop novel reduced nitrate/nitrite and nitrate/nitrite 
free meat products, including testing their microbial (food safety and shelf-life), 
chemical (stability, lipid oxidation and nitrosamine formation) and sensory 
(appearance, colour, aroma, taste, flavour, texture, aftertaste) attributes. High 
pressure processing (HPP) and different packaging systems will be examined as 
food safety and shelf-life assurance technologies. In addition to safe, stable and 
organoleptically desirable novel meat products, this project will deliver new 
analytical methods for determining nitrate, nitrite and nitrosamine concentrations 
in meat products and consumer sensory preference maps to inform future meat 
product development. 

€1,340,199.69 
 

mailto:patrick.Forrestal@teagasc.ie
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Astrid Wingler 
UCC 
Asrid.Wingler@UCC.ie 
 
Lead Institute: 
 
University College Cork 
 
Collaborating Institutions: 
 
National University of Ireland 
Galway 

Impact of plant diversity on carbon storage and yield stability in semi-natural 
grasslands 
Irish grasslands can roughly be divided into intensively used, frequently reseeded 
‘improved’ grasslands and ‘semi-natural’ grasslands which are typically under 
extensive agricultural use but harbour greater biodiversity. Biodiversity is not only 
reflected in the number of species but also in the diversity of plant traits. This 
project addresses the important question of how plant diversity in semi-natural 
grasslands affects below-ground carbon storage and yield in response to climate-
related stress. We will determine plant diversity (species and traits) in semi-
natural grasslands in Ireland and conduct carbon audits to relate soil carbon 
profiles to plant diversity. Using high-resolution satellite and unmanned aerial 
vehicle (drone) imagery, we intend to classify grasslands and determine their 
biodiversity and yield through remote sensing. Our research will inform policy on 
the priorities for the management of semi-natural grassland habitats with the aim 
of protecting biodiversity while increasing carbon storage and yield stability in a 
future climate. 

€383,641.31 
 

Dermot Forristal 
Teagasc  
Dermot.Forristal@teagasc.ie  
 
Lead Institute: 
 
Teagasc 
 
Collaborating Institutions: 
 
Trinity College Dublin, University 
College Dublin 

Evolving grass weed challenges and their impact on the adoption of carbon 
smart tillage systems. 
 In Ireland’s climate, the adoption of carbon-smart crop production systems is 
challenged by the threat of herbicide resistant grass weeds, and also by the lack of 
information about soil tillage effects on soil carbon. The EVOLVE project will 
deliver new research, which will include field, glasshouse, molecular and process 
model studies, focussed on herbicide resistance, integrated weed control and soil 
carbon loss measurement.  The objectives are: to determine the herbicide 
resistance status of key grass weeds and the molecular mechanisms underpinning 
them; to assess the impact of soil cultivation depth and intensity on carbon loss, 
and; to develop integrated weed control and crop establishment systems that are 
compatible with our climate.  The EVOLVE project will contribute to future more 
sustainable crop production systems, which will be less dependent on herbicide 
use and which use crop establishment techniques that have minimal negative 
impact on soil carbon. 
 

€946,220.50 
 

mailto:Asrid.Wingler@UCC.ie
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Helen O’Shea 
Munster Technological University 
Helen.oshea@cit.ie 
 
Lead Institute: 
 
Munster Technological University 
 
Collaborating Institutions: 
 
Teagasc, 
Agri-Food & Biosciences Institute, 

Virome Analysis of BM-FARM Herds 
Project Vir-FARM will elucidate the virome (virus populations) in samples 
collected and co-analysed by another ongoing project, BM-FARM, which is 
studying the microbiome (bacteria populations) and pig physiological biomarkers 
in Irish pig herds. The analysis of the virome, microbiome and biomarkers in the 
same herds will reveal new ecologic interactions between bacteria, viruses and 
the host and is excellent value for money. Vir-FARM objectives are to characterize 
the virome of farms, based on herd health and welfare status, to study the effects 
of farm interventions on the virome and to understand how this relates to 
changes on multivariable indicators. Vir-FARM will reveal novel viral pathogens, 
which may pose threats to animal health and welfare and will help producers and 
veterinarians to make informed decisions about the suitability of vaccines. The 
ultimate target is to add to the knowledge generated by BM-FARM, maximizing 
the reduction of AMU, AMR and disease. 

€434,719.12 
 
 

Marcel Jansen 
University Cork 
m.jansen@ucc.ie 
 
Lead Institute: 
 
UCC 
 
Collaborating Institutions: 
 
Teagasc, 
Technological University Dubin 

Duckweed as a novel, sustainable source of protein for Ireland 
There is a pressing need to identify novel, sustainable sources of protein, to use in 
feed, food and other applications. Internationally, there has been strong interest 
in the development of Lemnaceae (Duckweed sp.) biomass as a source of plant 
protein, and as a replacement of soybean in feeds. Rapid growth, high protein 
content and a desirable amino acid profile are amongst the key features that 
make duckweed species promising candidates as a native protein source for 
Ireland. Trials by UCC staff have shown potential annual yields in excess of 30 
tonne dry matter per hectare, with >30% protein, and this was achieved under far 
from optimal conditions. High tech, commercial exploitation of duckweed as an 
aquatic crop is established in, amongst others, the USA and Israel, while also 
being part of traditional farming methods in SE Asia. To develop duckweed as a 
sustainable protein source for Ireland, the project team have developed the 
integrated, multidisciplinary Duck-Feed project that focusses on all key 
bottlenecks of growth, processing, use and public acceptance, that need 
addressing to integrate this crop in Irish-farming. The key objectives of the Duck-
Feed project are to develop improved, small scale outdoor cultivation systems, 
develop Lemna growth on farm waste-streams, optimise protein extraction 
technology, assess feed quality, economic and environmental viability, and public 

€937,717.72 
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acceptance of duckweed as a native, protein-rich feedstock. Thus, the overarching 
aim of Duck-Feed is to develop the pre-requisite expertise and experience to 
facilitate a roll out of duckweed cultivation in Ireland, and this will involve close 
interactions with the agri-industry. 

Gavin Walker 
University of Limerick 
Gavin.walker@ul.ie 
 
Lead Institute: 
 
University of Limerick 
 
Collaborating Institutions: 
 
Atlantic Technological University, 
Queens University Belfast 

Seaweed Bioactives Supplemented Animal Feeds   
In Ireland, the pig industry is the third largest livestock sector after beef and dairy. 
The SeAFEED project will investigate seaweed bioactive compounds as an 
alternative to zinc in pig feed. Until this year, zinc oxide has been used as a 
therapeutic additive in piglet diets to combat post-weaning diarrhoea and reduce 
animal disease. However, zinc oxide is banned from this year onwards for a 
number of reasons, including zinc toxicity and environmental pollution. The 
project will investigate non-GMO methods to enhance the concentration of 
bioactive compounds in seaweed biomass at growth, in farmed seaweeds. It will 
investigate greener drying for seaweeds and greener separation methods to 
produce enriched fraction from seaweeds with antimicrobial properties, that can 
be added as a feed ingredient. It will also investigate the overall environmental 
impact of using seaweeds in the animal feed industry and the green credentials of 
the drying and separation processes. 

€650,434.41* 
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Vivek Ranade 
University Of Limerick 
Vivek.ranade@ul.ie   
 
Lead Institute: 
 
University of Limerick 
 
Collaborating Institutions: 
 
Queens University Belfast, 
Atlantic Technological University 

Valorisation of digestate using photocatalysis and hydrodynamic cavitation 
Valorisation of Digestate using Photocatalysis and Hydrodynamic Cavitation 
(ValiD) Anaerobic digestion is used for generating renewable fuels for transport, 
heat and electricity sectors. It however generates ‘digestate’ as a by-product that 
is currently treated as a waste. This project focusses on developing science and 
technology needed for valorising digestate and thereby transforming the waste 
into a resource. We will develop optimal pre-treatment of primary digestate to 
enhance biogas. We will develop precipitation and electro-coagulation methods 
for recovering struvite (fertiliser) from pre-treated digestate. We will also develop 
photo-catalyst and reactors for maximising yield of hydrogen and formic acid from 
pre-treated digestate. Electro-analytical methods will be used for rapid in-situ 
detection of desired products. Collaboration among three Universities and three 
industries in Ireland and Northern Ireland will develop highly trained human 
resources and contribute to building research capacity, capability and expertise to 
strengthen Ireland’s innovation pipeline. The project will strengthen the circular 
economy and decarbonisation goals of Ireland and EU.  

€743,096.85* 
 

Enda Murphy 
UCD 
Enda.murphy@ucd.ie 
 
Lead Institute: 
 
UCD 
 
Collaborating Institutions: 
 
National University of Ireland 
Galway 

Towards a co-designed regional strategy for the bioeconomy. 
The research involves the development of a novel method of testing and then 
advancing co-designed new approaches using a game-based methodology to 
‘problem-solve’ and scenario plan for a sustainable bioeconomy. The co-designed 
strategy will consist of three capacity building tiers; 1) regional strategies and 
recommendations based on national and international exemplars of sustainable 
and circular practice in the agri-food industry; 2) a regional land-use and conflict 
resolution strategy; and 3) regional strategies and recommendations focusing on 
solutions for transition to more sustainable farming practices. The research 
proposes a regionally-based co-produced bioeconomy strategy with sustainability 
at its core including particular focus on future agricultural and land-use activities. 
The research uses a bottom-up regionally-based methodology focusing on impact 
through action-orientated design and co-production of new knowledge to unlock 
answers to the question of what should be done for a sustainable bioeconomy.  

€581,470.00  
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Food Projects 

Tom O'Callaghan 
University College Cork 
tom_ocallaghan@ucc.ie 
 
Lead Institute: 
 
University College Cork 
 
Collaborating Institutions: 
 
Teagasc 

Examination of the Irish Milk Metabolome for Improved Prediction of Milk 
Processability and Sustainability  
The MetaBó-Bainne project brings together a team of multi-disciplinary scientists 
to robustly characterise the Irish milk metabolome, and assess the factors 
affecting its composition such as breed, diet, and seasonality, and to understand 
the influence these metabolites have on the techno-functional properties of milk 
that could affect milk processability. This will be achieved through the collection 
and examination of milk samples from a series of farms and supermarkets 
throughout the season, and experiments examining treatment effects on milk 
composition and methane emissions, which will offer important insights for the 
development of tools for prediction of milk processability and sustainability. 
Harnessing the data collected throughout this study, the MetaBó-Bainne project 
aims to develop the “Irish Milk Metabolome Database”, an open access online 
database with metabolites found in Irish milk; their range, and a list of factors that 
have been demonstrated to affect their composition. This database will serve as 
an important point of reference for future research, troubleshooting on farm or 
in-process issues, and for authenticity of Irish milk and dairy products. 

€532,892.33 

Prof Kevin Cashman 
University College Cork 
k.cashman@ucc.ie 
 
Lead Institute: 
 
University College Cork 
 
Collaborating Institutions: 
Teagasc 
University College Dublin 

 

Development of a National Framework for Vitamin D Deficiency Prevention – A 
Multi-Actor Approach to Nutrition Security 
Vitamin D deficiency is common across Europe, especially in Ireland. It can have a 
negative impact on skeletal development among children and contribute to ill-
health among adults, including impaired immune defence, which is of particular 
concern during the COVID-19 pandemic. Vitamin D deficiency is due to a 
combination of low sunlight and/or low vitamin D intake. Limited sun availability 
in Ireland means that we are dependent on food to supply vitamin D, but because 
the amount of vitamin D in our food system is low, our intake of vitamin D is also 
low. Scientists have known for a decade that fortifying food can potentially 
prevent vitamin D deficiency, but to date, insufficient co-operation between 
scientists and the public, the government, policy makers and the industry has 
failed to convert knowledge to action.  
Using a multi-actor approach, the VitD-DPI [Vitamin D-Deficiency Prevention 
IRELAND] project aims to develop, validate and present a policy-ready National 

           €1,256,295.02 

mailto:k.cashman@ucc.ie
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Framework for Vitamin D Deficiency Prevention. The multi-disciplinary team will: 
1) engage all stakeholders, including government, regulatory authorities, industry, 
civil society and scientists to identify, analyse and co-design policy-ready solutions 
to the vitamin D problem; 2) explore the feasibility and provide new data and 
evidence for a commonly-consumed, sustainable food vehicle (healthy, fibre-rich, 
reduced-salt, vitamin D-fortified bread) as a potential solution; 3) test whether 
fortifying bread with vitamin D is effective, safe and acceptable to people in 
preventing wintertime D deficiency across the population, by conducting two 
community-based wintertime dietary intervention studies among families, 
including children, younger and older adults and 4) provide scientific excellence at 
the highest standard to ensure rigour and trust in the project outcomes. 
Translating outcomes rapidly through open science, the VitD-DPI project will 
conclude by presenting a national proposal to solve vitamin D deficiency in Ireland 
that is endorsed by all stakeholders. 


