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This section should outline the rationale for carrying out the research and identify the need / problem to 
be addressed  
 

Phytophthora ramorum and P. kernoviae have been to the forefront of plant health risks since 
their discovery.  The key concern was that these organisms would spread from Rhododendron to 
other more valuable species.  This has now happened with larch and to a lesser extent noble fir, 
beech and Spanish chestnut, with the possibility that other tree species will soon follow.  Ireland 
has among the highest incidence of P. ramorum in the natural environment of Europe and is one 
of only four countries where P. kernoviae occurs.   Ireland has also recorded P. ramorum in 
commercial nurseries, forestry and the wild.   
There has been substantial international research concerning these organisms, principally in the 
USA and UK.  The UK allocated £25m to funding research and control of these organisms from 
2009 to 2014, in addition to research already undertaken there.  In Ireland, despite facing a similar 
threat as the UK, there has been almost no research carried out on these pathogens until the 
current project was initiated and while we can benefit from the research undertaken elsewhere, 
there are basic facts which we must establish concerning this disease in Ireland in order to 
respond to this threat.  Ireland has a different climate to Britain or mainland Europe, therefore 
behavior and spread of the pathogen in the field may differ to that in other countries. The island 
of Ireland is one of two regions (the other being south west Scotland) where both EU1 and EU2 
lineage of P. ramorum exist in the wild. This presents the possibility for hybridization in the wild if 
the two lineages have complementary mating types. Hybridization has the potential to lead to 
more virulent strains of the pathogen. 
 
This proposed research project focused on characterisation and containment.  In particular it 
addressed the following knowledge gaps: 

 how diverse is the Irish P. ramorum and P. kernoviae population and what is its capacity to 
evolve to attack new hosts.   

 how can current diagnostic methods be improved 

 what is the optimal way and time to take samples 

 what forest species are most susceptible to the organisms 

 what role does inoculum pressure play in new outbreaks 
 
 
2. Research Approach  
Specify the research methodologies employed, emphasising novel techniques and also outline any 
modifications from the original approved project proposal  
Research approach  
The overall objectives of this research project were; 

 To have a better understanding of the biology of P. ramorum and P. kernoviae in order to assist 
the control authorities in their activities 
The population from the island of Ireland was characterised phenotypically and genotypically in 
relation to the world-wide population of P. ramorum. Phenotypic characterisation of some P. 
kernoviae isolates was also undertaken. 

 To develop  reliable detection methods for P. ramorum and P. kernoviae 
Two aspects dealing with the full range of Phytophthora diagnostics were addressed; molecular 
diagnostics and conventional plating methods.  In molecular diagnostics the work, led by 
scientists at AFBI the reliability of the routine testing of samples was significantly improved.  
Initially, one of the problems was the negative effect that plant resins and toxins had on the 
DNA extraction.  By adapting the extraction methodology and refining the available protocols 
the amount and quality of fungal DNA increased.  The use of Real-Time PCR greatly improved 
detection levels. 
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Conventional plating methods were investigated firstly taking advantage of a scientific link up 
with other diagnostic laboratories in Europe through the EUPHRESCO Network.  Based on the 
data provided by these labs it was possible to identify the key steps and materials used in 
cultural detection methods.  Following assessment of these methods by the PHL, a tri-
laboratory assessment was undertaken of a standardised detection method.   
 

 To assess the current and potential risk posed by P. ramorum and P. kernoviae to Irish forests  
The risk posed by P. ramorum was investigated in the laboratory, by characterising the Irish 
population in terms of important biological characteristics (e.g. mating type, fungicide 
resistance, host range). 
To assess the current and potential risk posed by P. ramorum and P. kernoviae to Irish forests 
the members of the project team worked closely with the Forest Services of the Department of 
Agriculture Food and the Marine and the Department of Agriculture and Rural Development 
who conduct both aerial and ground surveillance of larch stands across the island.  It was then 
possible to quantify to some extent the geographical and temporal spread of P. ramorum in 
both the public and private forest estate.  
In Ireland, P. kernoviae has been infrequently detected in official samples in comparison to P. 
ramorum. Phytophthora kernoviae was detected on 3 hosts, Drimys (once), Photinia (once) and 
Rhododendron (several occasions); and in five years since its first discovery in Ireland in 2008.  It 
has not been found in Northern Ireland to date, despite regular surveys. 

 

 To allow comparisons to be drawn between the Irish P. ramorum and P. kernoviae populations 
and those in other countries.  
Phenotypic and genotypic analyses provided an insight into the differences/similarities of the 
Irish and worldwide P. ramorum and P. kernoviae populations.   
The P. ramorum population in Northern Ireland is predominately lineages EU2.  Apart from a 
small area of south-west Scotland this lineage has not been found elsewhere.  The RoI 
population is exclusively EU1 and is similar to that found in Great Britain.  The North American 
lineages NA1 and NA2 have not been recorded in Europe to date.  
 At the time of submitting the project there had been a number of cases of P. kernoviae on 
rhododendron in RoI, mainly in large estates.  Based on experiences in south-western England It 
had been anticipated that this pathogen would become increasingly prevalent.  This has not 
been the case.    
 

 To determine the role of specific pathogen genes and pathogen/host genes/proteins in 
aggressiveness during a compatible pathogen-host interaction.  
 

The project identified a handful of specific genes/proteins which either the pathogen or host 
express during a compatible interaction. Furthermore, we have discriminated genes/proteins 
associated with EU1 versus EU2 interactions and the temporal disease development.  This 
provides new insights into a hitherto very poorly characterised pathosystem and provides 
targets for further study and disease diagnostics. 
 

 
3. Research Achievements/Results  
Outline main results achieved 
The main results obtained by the PHYTOFOR project are as follows: 
 
Biology and Epidemiology 
We have found that there is little chance of hybridisation between the EU1 and EU2 lineages of P. 
ramorum which occur on the Island of Ireland but that there is a difference in the pathogenicity of the 
EU2 lineage which is significantly more damaging to larch than EU1.  European larch was found to be 
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less susceptible to P. ramorum, principally because at a cellular level, European larch responds more 
quickly to attach and produces more defence compounds that Japanese larch.   
Phytophthora ramorum is ideally suited to the Irish climate with survival and growth occurring within a 
wide temperature range (0-28oC).  Aerial spread has also been found to be much more important that 
terrestrial spread (soil and water) which is consequently driving the epidemic in Japanese larch and 
explains its ability to jump between larch plantations separated by considerable distances.   
Trials using the recommended biocide at recommended treatment levels have found that P. ramorum 
can survive in leaf tissue treated with biocide. This leads us to emphasise the importance of physical 
removal of debris and soil from footwear and tyres after visiting an infected forest site. On a more 
general level, biosecurity protocols should be encouraged for all who visit Irish forests and natural 
habitats, in order to help stop the spread of Phytophthora and other non-native invasive plant 
pathogens. 
 
Detection 
The main achievement in detection has been to demonstrate the weakness of relying on conventional 
media based detection methods for the larch wood matrix.  By comparison the molecular based 
methods, perfected during this project are both reliable and robust as well as being very rapid. 
 
Disease Management 
The removal of infected larch stands as a disease management strategy has been shown to be 
scientifically sound as the PHYTOFOR project has demonstrated that sites with no host plants present 
are not infective and do not spread the disease. Conversely, the site with infected hosts plants present 
showed year round infective potential. Clear-felled sites also showed a very low likelihood of 
reinfection.   Furthermore, results from international research has shown that inoculum levels in soil 
decreases over time in the absence of suitable hosts, therefore the longer the period between clear-fell 
and replant the less likely survival of infective inoculum in the site sites especially when the gap 
between clearing and replanting is extended.  Tests of inoculum sources in infected sites undertaken by 
this project, confirmed that infection can be spread through air, water and soil. Aerial spread in rain and 
mists is probably the spread method of most concern, and this can be reduced by removing the infected 
hosts. Spread in soil and plant debris should be controlled by using suitable biosecurity practices.   
However the continued spread of infection west particularly in NI, despite the removal of 1,000 + ha of 
Japanese larch would suggest that at best the eradication strategy has only slowed its spread and not 
eradicated the pathogen.  
 
 
 
4. Impact of the Research 
A summary of the impact of the research should be provided through the project outputs and outcomes 
however please provide a synopsis of the benefits / improvements the research has made to the area 
under investigation. Outline the benefits of the research to end users, e.g. industry, consumers, 
regulatory authorities, and scientific community etc 
 
The main impacts of the PHYTOFOR project are as follows: 
Research Capacity- The project has helped develop phytosanitary-related research capacity, bringing 
together a diverse set of skills and expertise and demonstrating the value of a joined up research 
approach.   
Expertise- The project has helped provide practical training in epidemiological skills, specifically in the 
case of the researchers employed to the project.  It has also allowed new researchers to work with and 
learn from established researchers with field experience, thus contributing to inter-generational 
knowledge transfer.  These skills can be called upon to address future forest pathology problems.   
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Knowledge of Phytophthora- Before the project was commenced we had very poor knowledge of the 
basic biology and population dynamics of the Irish Phytophthora population.  Thanks to this project we 
know have a scientific basis for the control and regulatory approach that is taken. 
Cross border co-operation- The project has helped to strengthen cross-border co-operation in 
phytopathology, developing linkages which can be exploited as both parts of the island struggle to 
maintain capacity in the area of diagnostics.  This is of particular relevance given the decline in expertise 
in plant pathology, the restriction on resources dedicated to the field, the increased number of 
pathogens with potential to harm Ireland’s flora and future legislative requirements  
Improved diagnostics- The project, by demonstrating the weaknesses of conventional diagnostic 
methods for routine testing versus molecular based methods, will allow for a greater application of 
these methods across a range of plant health issues. 
Confidence in control and follow-on measures- The project has demonstrated that the clear felling 
strategy which has been applied to date in response to P. ramorum outbreaks in larch plantations was 
the correct strategy in terms of slowing the progress of the disease.  It has also demonstrated the need 
to fund research in a timely manner, so that scientific information can be available to decision makers at 
a critical juncture when managing new disease epidemics. 
Advice on forest management- The work done on inoculum load and dissemination within infection sites 
will be of value when making decisions on the best use of these sites.  The potential role of recreational 
users of forests as disseminators of disease is also of benefit in ensuring that forests remain accessible 
to the public while also ensuring that the risks associated with such usage are mitigated. 
 
 
 
4(a) Summary of Research Outcomes 
 

(i) Collaborative and Industry links developed during this research 
 
Strong links were developed between the project and forest stakeholders (Coillte, 
Society of Irish Foresters(SFI)) during the project.  One joint meeting was held with the 
SIF, stimulating interest in plant diseases within that community 

 
 

(ii) Outcomes where new products, technologies and processes were developed and/or 
adopted  
The design and field testing of the spore traps for aerial dissemination in this project 
proved that this method could be used in conjunction with testing of plant material 
samples to confirm the infection of forest trees. Given the current problems with 
identifying infected but asymptomatic trees, spore trap monitoring could be used to aid 
in the selection of plant samples for testing for P. ramorum infection. 
The project has resulted in improved diagnostics and the greater understanding of the 
epidemiology of the pathogen.  There has been very close liaison with the Forest 
Services on both sides of the border to optimise surveillance, sampling and detection 
which in turn has improved operational activities. 

 
(iii) Outcomes with economic potential  

The science based knowledge generated in this project on how P. ramorum spreads 
within  larch plantations along with information on the  replanting potential of 
previously infected sites  will inform economic decisions by foresters  regarding  the 
management  of affected sites.   

 
 

(iv) Outcomes with national/ policy/social/environmental potential 



 6 

 
As the first major funded project on a regulated plant pathogen, the project has 
demonstrated a commitment by Ireland to developing a credible approach to plant 
health related issues based on science.  The cross-border element of the project has 
strengthened scientific links and has been useful in demonstrating the benefits of all-
island co-operation in areas of mutual interest and concern.  Work undertaken on the 
impact of recreational use of forests has demonstrated the impact and responsibility for 
the first time in an Irish context that such users have in maintaining the health of the 
environment.   
The developing closer relationships between Policy, Inspection, Operations and Science, 
all in a cross-border context has been very positive, especially in considering 
development of cross-border plant health policies, which is a priority area for the North-
South Ministerial Council. 

 
 
4 (b)  Summary of Research Outputs 
 

(i) Peer-reviewed publications, International Journal/Book chapters. 
 

O’Hanlon R, Choiseu, J, Grogan H, and Brennan JM. (in preparation) In-vitro 
characterisation of the four lineages of Phytophthora ramorum. Planned submission to 
Plant Pathology. 

O’Hanlon R, Choiseul J, Brennan JM and Grogan H. (in preparation) The epidemiology of 
Phytophthora ramorum in Japanese larch forests in Ireland. Planned submission to 
Forest Pathology.  

O’Hanlon R, Choiseul J, Corrigan M, Catarame T, Destefanis M. (in preparation) Diversity 
and detections of Phytophthora species from trade and non-trade environments in 
Ireland. Planned submission to Journal of Phytopathology.  

O’Hanlon R, McCracken AR and Cooke LR (submitted) Diversity and ecology of 
Phytophthora species on the island of Ireland. Biology and the Environment.  

 

Publications are also in advanced preparation from the AFBI and UCD Partners. 

 
(ii) Popular non-scientific publications and abstracts including those presented at 

conferences  

One popular article written for TResearch: Teagasc/DAFM A report on the mating type 
of the Irish P. ramorum population has been published in the Teagasc Magazine, T-
Research.  O’Hanlon, R., Grogan, H., McCracken, A., de la Mata Saez, L., Doohan, F., Jia, 
J., Harrington, T., Brennan, J. and Choiseul, J. (2014) PhytoFor- Protecting Irish forests 
from disease. TResearch, 9 (4):  28-29. 

 

             (iii)  National Report 

 
Teagasc/DAFM A report on the mating type of the Irish P. ramorum population has 
been published in the Teagasc journal, T-Research.   
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A PHYTOFOR factsheet was published by the project highlighting the applied findings of 
the work and how stakeholders could prevent further spread of the disease. O’Hanlon, 
R., Grogan, H., McCracken, A., de la Mata Saez, L., Doohan, F., Jia, J., Harrington, T., 
Brennan, J. and Choiseul, J (2015) Understanding Phytophthora ramorum in Irish larch 
forests.  

Online: 
http://www.agriculture.gov.ie/media/migration/forestry/forestservicegeneralinformati
on/foresthealthandseeds/PHYTOFORPramorumfactsheet220915.pdf 

 
 
 

(iv) Workshops/seminars at which results were presented  
Lourdes de la Mata Saez (Alistair McCracken) gave an oral presentation “Phytophthora 
ramorum: Study of the lineage EU2 / EU1 in Ireland” at the 7th Meeting of the 
International Union of Forest Research Organizations IUFRO Working Party 7‐02‐09 
Phytophthora in Forests & Natural Ecosystems. 9th - 14th November 2014, Esquel, 
Argentina.   
 
Lourdes de la Mata Saez (Alistair McCracken) presented a poster, “Phytophthora 
ramorum: differences in the gene expression during infection in the lineages EU1/EU2” 
at the same meeting.  Abstracts of both papers will be published online on the IUFRO 
website. 
 
Richard O’Hanlon also presented an oral presentation entitled “Basic and applied 
research into Phytophthora ramorum in Ireland: The PHYTOFOR Project” at the same 
meeting.  Abstracts of all three papers are published online on the IUFRO website.  
 
Richard O’Hanlon made two presentations to the public and to scientists in Oregon, via 
invitations from the World Forestry Centre in Portland and through the Plant Pathology 
group at Oregon State University in 2013. 
 
Richard O’Hanlon Presented twice to Department of Agriculture staff at the Backweston 
seminar series in 2014 and 2015.  
 
Richard O’Hanlon presented two poster presentations, one at the Irish Forestry and 
biomass conference in 2013, and one at the SIPP annual conference in Derry in 2014. 
 
Richard O’Hanlon also organized and presented at the SIPP 2013 spring scientific 
meeting held in Ashtown, Dublin.  
 
Jia Jianguang and Fiona Doohan gave a presentation entitled “De novo assembly and 
dual RNA-seq of the plant pathogen Phytophthora ramorum and its Japanese larch host” 
at the Irish Plant Scientists' Association Meeting (IPSAM) Conference, UCC, 28-29 April 
2014. 
 
Alistair McCracken gave an oral presentation to the Institute of Chartered Foresters 
(Study Tour) on ‘Tree disease in Ireland’ on 7th October 2015 
Alistair McCracken gave an oral presentation on 22nd October as part of the Agri-Food & 
Biosciences Institute series of lunchtime seminars  
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(v)  Intellectual Property applications/licences/patents 
 None 

   
 

(v) Other 
Two seminars were organised and held by members of the PHYTOFOR team. The first 
was in conjunction with SIPP, SIF and DAFM in April 2013 in Ashtown, Dublin. This 
seminar was titled ‘Forest Fungi in Ireland – opportunities and challenges’. It had 
approximately 60 attendees.  
The programme for the first seminar was: 

 The hidden life of Truffles  -  Prof. Jim Trappe, Emeritus Professor, Oregon State 
University, USA 

 Production of edible fungi from the farm forest, the FARMFUNGI project  -  Dr Tom 
Harrington, University of Limerick. 

 Forest fungi in Ireland - Dr Paul Dowding, Trinity College, Dublin 

 Tackling Phytophthora ramorum and P. kernoviae in Ireland’s forests, the PHYTOFOR 
project -                                                                                                      Dr Richard O’Hanlon, 
Teagasc, Ashtown, Dublin 

 The status and future of Chalara fraxinea in the Republic of Ireland - Mr Gabriel Roe, 
Department of Agriculture, Food and the Marine 

 
The second seminar was the end of project seminar (29/09/15), held in conjunction with SIPP and 
DAFM. This seminar was titled PHYTOFOR – Detection, Epidemiology and control of Phytophthora 
ramorum and P. kernoviae in Ireland.   It was attended by over 30 participants. 
The programme for the final seminar was: 
 

 Opening of Workshop –Dr James Choiseul, DAFM 

 Background to P. ramorum in Northern Ireland: Prof. Alistar McCracken, AFBI  

 Background to P. ramorum in Republic of Ireland: Mr Gerard Cahalane, Forest Service, 
DAFM 

 Epidemiology –  Dr Richard O Hanlon Teagasc/DAFM 

 Optimising detection methods – Mr Brendan Moreland, AFBI 

 Population Studies – Prof. Alistair McCracken, AFBI 

 Molecular Interaction – Prof. Fiona Doohan, UCD 
 
 
 
 
5. Scientists trained by Project 
 
Total Number of PhD theses:  1 
 
Please include authors, institutions and titles of theses and submission dates.  If not submitted please 
give the anticipated submission date 
 

Lourdes de la Mata Saez completed her PhD thesis which was submitted to Queen’s University on 
Thursday 3rd September.  Following her viva with the external examiner, she was awarded her 
degree on Thursday 26th November 2015. 
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Total Number of Masters theses: 0 
 
Please include authors, institutions and titles of theses and submission dates.  If not submitted please 
give the anticipated submission date 
 
 
6. Permanent Researchers  
 

Institution Name Number of Permanent 
staff contributing to 
project  

Total Time contribution (person 
years) 

University College Dublin 1                                                    0.2             

Teagasc 3 0.32 

AFBI 1 0.35 

University of Limerick 1 0.04 

DAFM 2 0.24 

   

Total  1.15 

 
 
7. Researchers Funded by DAFM 
 

Type of Researcher Number Total Time contribution (person 
years) 

Post Doctorates/Contract 
Researchers 

1 
 

3 

PhD students 1 3.29 

Masters students   

Temporary researchers 2 2 

Other   

Total  8.29 

 
 
 
 
 
 
 
8. Involvement in Agri Food Graduate Development Programme 
 

Name of Postgraduate / contract researcher Names and Dates of modules attended 
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9. Project Expenditure 
 
Total expenditure of the project: € 462428.40 
Total Award by DAFM:   €447,378.40 
 
Other sources of funding including benefit in kind and/or  
cash contribution(specify):  €8000 (BSPP, SIF, ERASMUS, BMS, EU COST) 
     €7050 (Coillte) 
    
 
Breakdown of Total Expenditure 

 
 
10. Leveraging 
Summarise any additional resources’/funding leveraged by this award from other sources i.e. Additional 
Staff, National/EU funding secured, EI Commercialisation Fund  

Category 
DAF
M 

AFBI Teagasc UCD 
UL 

Total 

Contract staff 0 0 0 0 0 0 

Temporary staff 0 0 0 57,372.90 0 57,372.90 

Post doctorates 0 0 131,767.20 0 0 131,767.20 

Post graduates 0 62,351.41 0 0 0 62,351.41 

Consumables 0 33,503.86 18,292.73 38,339.56 0 90,136.15 

Travel and 
subsistence 

0 2,595.73 
15,319.49 

3,859.68 
35 

21,809.90 

Sub total 0 98,451.00 165,379.42 99,572.14 35 363,437.56 

Durable equipment 0 0 0 581.79 0 581.79 

Other 0 0 4,444.87 0 0 4,444.87 

Overheads 0 0 49,613.83 29,871.64 10.50 79,495.97 

Total 0 98,451.00 219,438.12 129,443.78 45.50 447,378.40 
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Over €8000 was leveraged from external sources (BSPP, SIF, ERASMUS, BMS, EU COST) to support travel 
to conferences, holding conferences and student bursaries for the training of additional staff. Six 
undergraduate students benefitted from involvement in experiments with the PD on the project over 
the three years.   
The research team involved in PHYTOFOR put together an additional project for funding (POSITS) to 
identify potential threats to Sitka Spruce from pests and diseases not yet present in Ireland.  This 
proposal was invited to resubmit for funding in November 2015 and we await the outcome.    
 
11. Future Strategies  
Outline development plans for the results of the research.   
 
The future development strategy for this project is as follows: 

1. To maintain momentum in developing phytosanitary related expertise in Ireland  
Consortium members from DAFM and Teagasc are co-operating under the Long-term Forestry 
Research Programme (LTFR), in relation to the development of capacity to undertake pest risk 
analysis, in this case those affecting Sitka Spruce.  If successful, this will be the first full scale PRA 
undertaken by Irish scientists in the field of plant health.  In an era of increasing threats to 
forestry and contracting expertise, the ability to make informed decisions based on verifiable 
scientific analysis is paramount.  This expertise is also essential in supporting control divisions in 
negotiations at EU level. 

2. To maintain momentum in the area of Phytophthora research 
Consortium members from DAFM and Teagasc along with NUIM are developing a research 
proposal to examine the genetic background to hybridisation within indigenous Phytophthora 
spp. affecting trees.  This will take advantage of the expertise and genetic resources developed 
by the project members. 
Project partners also submitted a research proposal to the EPA for the 2015 funding call. The 
OUTPOST proposal aimed to establish a network of monitoring sites across Ireland as an early 
warning system for pathogens of the genus Phytophthora. Though the proposal scored well in 
the review stage, funding restrictions meant that ultimately the project will not be funded.  

3. To lobby for the recruitment of forest pathologists and entomologists within the Irish network 
of research organisations and universities in order to be in a position to respond to future 
threats from new and emerging pests and disease.  

 
 
12. Consent to Publish Final Report on the DAFM Website and/or Through Other Dissemination 
channels 
 
I consent to this report being made available to the public, through the Department’s website and other 
dissemination channels. * 
 

Yes x  No  
 
 
13.  Declaration 
I declare that the information contained in this final report is complete and true to the best of my 
knowledge and belief. 
 
Signed:  ________________________ Project Coordinator 
 
Date:   _____________ 
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*IPR sensitive information that the coordinator does not wish to make public should be highlighted in 
red font. All text in red font in this report will not be made publicly available by DAFM. 
 
 
 
 
 
 
 
Guidelines for the Completion of Final Report 

 
The attached Final Report Template should be completed for DAFM projects funded under the 2006, 
2007, 2008, 2010 and 2011 Calls.  
 
The aim of the final report is to provide a summary of all aspects of the research project. A final report is 
required for all projects and a percentage of the grant award will be withheld until it is submitted and 
deemed satisfactory.  
 
Please note that the Department of Agriculture, Fisheries and the Marine may publicise information 
included in the Final Report. All sections of the report must be completed. Incomplete reports will not 
be accepted by DAFM and will be returned to the project coordinator for completion.  
 
Two copies of the final report are required, 1) a signed hard copy and 2) an electronic copy. 
 
A guideline of up to 400 words per relevant section is recommended. 
 
Project Details 
The project title, project reference number and actual start and actual finish date should be noted. 
Indicate on the research continuum from basic/fundamental research to applied/pre-commercial 
research where you feel the research project fits by placing ‘x’ in the most appropriate box. Indicate in 
the section provided the priority area of research this project relates to from the National 
Prioritisation Research Exercise* (NRPE) report, There are 14 priority areas of Research as follows; 
 

A Future Networks & Communications  H Food for Health  

B Data Analytics Management, Security & 
Privacy  

I Sustainable Food Production and Processing  

C Digital Platforms, Content & Applications  J Marine Renewable Energy  

D Connected Health & Independent Living  K Smart Grids & Smart Cities  

E Medical Devices  L Manufacturing Competitiveness  

F Diagnostics  M Processing Technologies and Novel 
Materials  

In addition, key words relating to the project should be included in this section.  
*http://www.agriculture.gov.ie/research/14researchprioritisationactionplans 
 
1. Rationale for Undertaking the Research 
This section of the final report should provide background information on why the research was needed. 
It should clearly outline the reason for carrying out the research and identify the problem / knowledge 
gap that needed to be addressed. It should address the question ‘why was this research needed? 
 
2. Research Approach 
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Information provided on research approach should address the questions ‘how the research was 
carried out?’ Details should include work carried out and research methodologies used to address the 
issues identified in the ‘rationale for undertaking the research’. Emphasis should be placed on novel 
techniques, materials, technology and equipment used. Scientific or technical difficulties encountered in 
the research and any significant modifications from the original proposal must be noted. Please note 
that this section does not require fine scientific detail, but is designed to give the reader an overall view 
of the research methods employed.  
 
3. Research Achievements/Results 
This section is simply designed to address the question ‘what are the results of the research’. Emphasis 
should be placed on novelty and innovation. Tabulated scientific results are not required but a succinct 
summary of results obtained from each task should be illustrated.  
 
4. Impact of the Research 
A summary of the impact of the research should be provided through the project outputs and 
outcomes. The benefits / improvements the research has made to the area under investigation should 
be elucidated. Specifically, describe how the outcomes of the research have benefited the end users 
such as industry, consumers, regulatory authorities, policy makers and the scientific community.  
 
4(a).  Summary of Research Outcomes 
The outcomes reported must detail the wider effect of the project from a sectoral or national 
perspective; these may be in the medium or long term. The summary of research outcomes is a critical 
component of the final report. It is imperative that this section is completed fully and precisely, as DAFM 
is required to report on the outcomes of all research projects. In addition, this data is essential to DAFM 
in justifying value for money of its research programmes and in securing future funding. Therefore, 
please ensure that information in this section is accurately reported.  
 
4(b). Summary of Research Outputs 
Research Outputs are what are produced by the project in terms of activities, events, services that reach 
people. The summary of research outputs is a critical component of the final report as it provides 
quantitative data on the research. It is imperative that this section is completed fully and precisely, as 
DAFM is required to report on the outputs of all research projects. In addition, this data is essential to 
DAFM in justifying value for money of its research programmes and in securing future funding. 
Therefore, please ensure that information in this section is accurately reported.  
  
 
 
 
5. Scientists trained by the project  
The total number of PhD and MSc theses produced as a direct result of work carried out on this DAFM 
project should be noted. In addition, the authors, institutions and titles of the theses and submission 
dates should be specified. If theses have not been submitted before completion of the final report, 
please give details including the anticipated submission date.  
 
6. Permanent Researchers  
The number of permanent research staff who contributed to the project (on a cost neutral basis) per 
institution and associated time contribution must be captured.  
 
7. Researchers Funded by DAFM  
Details of numbers, total time contribution (in months) and of all, post doctorates (PD) &contract 
researchers; PhD students; Masters students; temporary researchers and other staff funded by DAFM 
should be included.  
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8. Involvement in Agri Food Graduate Development Programme 
The names of students / researchers that participated in the Agri Food Graduate Development 
Programme should be included in addition to the names and dates of modules undertaken.  
 
9. Project Expenditure 
The aim of this section is to provide a summary of expenditure during the lifetime of the project. Please 
note that it is imperative that all figures included in this section correspond to figures included in the 
last progress report submitted and evaluated by DAFM. The names of the institutions involved must be 
included in the tables provided.  
 
10.  Leveraging 
The aim of this section is to summarise any additional resources’/funding leveraged from this award 
from other sources e.g. Additional Staff (type of staff, value of staff secured), National/EU funding 
secured, EI Commercialisation Fund 
 
11. Future Strategies 
Future strategies to further develop the outputs of the research should be indicated. If the outputs of 
the research have not been taken up by end users, explain why this is the case. What further advances / 
work is required in your area of research in order for the outputs to taken up by industry / consumers / 
end users? What follow-on research is required in this area to realise an end product? If further funding 
is required for research in this area, where do you intend to apply for funding e.g. Enterprise Ireland?  
 


