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                                        CO-OPERATIVE RESEARCH PROGRAMME FELLOWSHIPS AWARDED FOR 2017 
                                                                                                              

Proposed Studies Research 
Fellow’s 

Nationality 
Home Institution Destination 

Country Host Laboratory 
Duration of 
Fellowship 

(weeks) 
 
Theme 1 : Managing Natural Capital for the Future 

Control of soil-borne diseases in peanuts with sustainable practices 

The goal of this project is to develop microbial seed inoculants (beneficial microbes) to reduce root diseases 
in peanuts and so provide sustainable alternatives to the more common chemical disease control for 
enhancing yields. The study will provide new insight into how these beneficial microbes impact peanut 
microbial ecology under different field conditions, thereby delivering a scientific basis to guide the 
development of these strains as seed inoculants for a major agricultural crop. 

United 
States 

USDA/NCAUR Australia University of 
Southern 

Queensland 

8 

Crop stress response calibrations for improved water use assessments under deficit irrigation 

This project will look at calibrating and validating a crop yield model to accurately measure root zone soil 
water contents to correctly infer plant available water, to calibrate the effects of water deficits on crop 
water use, and to make appropriate real time water management decisions, for crops using irrigation. 
Currently, a major weakness of crops models is that water use under moderate to severe irrigation deficits is 
poorly estimated, thereby contributing to uncertainty in what water allocations are required to optimise 
productivity when water is limited. This research study aims to redress this problem. 
Manuscripts: 1. “Effects of irrigation uniformity on yield response and production economics of maize in a 
semiarid zone”, Agricultural Water Management, Ed. Elsevier, https://doi.org/10.1016/j.agwat.2018.09.051 

2. Schwartz R. et al. (2019), “A crop coefficient –based water use model with non-uniform root distribution”, 
Agricultural Water Management, Ed. Elsevier, Vol. 228; https://doi.org/10.1016/j.agwat.2019.105892 

3. Léllis B.C.,  A. Martínez-Romero, R.C. Schwartz, J.J. Pardo, J.M. Tarjuelo  and A. Domínguez (2022), Effect 
of the optimized regulated deficit irrigation methodology on water use in garlic, Agricultural Water 
Management, Ed. Elsevier, Vol. 260; https://doi.org/10.1016/j.agwat.2021.107280 
4. A. Dominguez, R. Schwartz et al. (2022), “Center pivot irrigation capacity effects on maize yield 
and profitability in the Texas High Plains”, Agricultural Water Management, Ed. Elsevier, Vol. 261; 
https://doi.org/10.1016/j.agwat.2021.107335 

United 
States 

Agricultural 
Research 

Service (ARS) 

Spain Centro 
Regional de 
Estudios del 
Agua (CREA), 

Castilla-La 
Mancha 

University 

15 

http://www.oecd.org/agriculture/crp/documents/DUNLAP_2017.pdf
http://www.oecd.org/agriculture/crp/documents/SCHWARTZ.pdf
https://doi.org/10.1016/j.agwat.2018.09.051
https://www.sciencedirect.com/science/journal/03783774/228/supp/C
https://doi.org/10.1016/j.agwat.2019.105892
https://www.sciencedirect.com/science/journal/03783774
https://www.sciencedirect.com/science/journal/03783774
https://www.sciencedirect.com/science/journal/03783774/261/supp/C
https://doi.org/10.1016/j.agwat.2021.107280
https://www.sciencedirect.com/science/journal/03783774
https://www.sciencedirect.com/science/journal/03783774/261/supp/C
https://doi.org/10.1016/j.agwat.2021.107335
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Disentangling ecosystem functioning of a nursery area by wavelet analysis of long term ecological 
time series: integrative ecosystem assessment of the Guadalquivir estuary for Gulf of Cádiz fisheries 
sustainability 

The aim of this project is to understand the mechanisms and environmental forcing factors that determine 
the evolution and covariance of the main populations of the aquatic community of the Guadalquivir 
estuary -– fish juveniles and their prey. The estuary is a nursery area of proven importance for fish species of 
considerable commercial interest in the Gulf of Cádiz, such as anchovy, sardine, prawn and seabass. 
Disentangling the nursery ecosystem functioning and its relation with the Gulf of Cádiz fisheries stock 
evolution will provide relevant scientific information and advice to enable the development of an effective 
Integrative Ecosystems Assessment plan for the region, and to inform future policy decisions related to 
agricultural and water management that will affect the estuary nursery’s function of ensuring sustainable 
fisheries. 

 

Spain Andalucía 
Research and 

Training 
Institute for 

Agricultural and 
Fisheries-IFAPA-

Junta de 
Andalucía 

United 
States 

Yale University 20 

Impact of drought on soil biogeochemical cycling: regulation of microbial growth efficiency by soil 
moisture and substrate supply 

This project aims to analyse whether pasture conversion from grass to perennial legume forages such as 
Birdsfoot trefoil can increase the microbial Carbon Use Efficiency (CUE). CUE determines the proportion of 
the organic carbon consumed by soil microbes that is used for biomass production rather than for 
respiration. Because the conversion of grass pastures into Birdsfoot trefoil pastures is currently being 
considered in Western USA because of the evidence of greater weight gains of cattle grazing Birdsfoot trefoil 
pastures, it is important to be able to predict what effect such a land use change may have on carbon 
sequestration. Understanding such regulators of soil respiration is critical to formulating predictions of 
carbon sequestration under different land-use or climate change scenarios. 

 

Spain Institute for 
Natural 

Resources and 
Agrobiology 
(iRNAS-CSIC) 

United 
States 

Utah State 
University 

8 

http://www.oecd.org/agriculture/crp/documents/VILAS_FERNANDEZ.pdf
http://www.oecd.org/agriculture/crp/documents/VILAS_FERNANDEZ.pdf
http://www.oecd.org/agriculture/crp/documents/VILAS_FERNANDEZ.pdf
http://www.oecd.org/agriculture/crp/documents/DOMINGUEZ.pdf
http://www.oecd.org/agriculture/crp/documents/DOMINGUEZ.pdf
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Learning from Satoyama and landscape-scale initiatives: Review, comparative analysis and 
innovation in policies for sustainable agriculture  

This project will use comparative policy learning (mixed-methods evaluation) to examine policy frameworks, 
institutions and instruments supporting Satoyama in Japan and consider their EU and UK relevance. Japan’s 
Satoyama concept is of living cultural landscapes of high nature value and longstanding human management 
where nature and culture are joint products. This is close to the UK understanding of its own rural 
landscapes, where most landscapes result from close natural and human social interaction over millennia, 
but currently, the views that less management is good for nature and “rewilding” have gained traction. 
Consequently, the experience of sustaining Satoyama in Japan, which has parallels in recent EU and UK 
landscape-scale experiments, will be helpful in formulating innovative policies in this domain. 

United 
Kingdom 

University of 
Gloucestershire 

Japan Laboratory of 
Landscape 

Architecture, 
Kyoto 

University 

8 

Long-term dynamics of weed biodiversity-crop interference under climate change 

The goal of this collaboration project is to advance the scientific understanding of the effect of climatic 
variation on long-term crop-weed biodiversity interaction and the trajectory of such effects under climatic 
change scenarios. The researchers anticipate that the results of this work will help farmers to conserve weed 
biodiversity in addition to mitigating the impact of climate change on their crops. The project will look at 
whether thresholds and functional relationships for crop yield loss due to weed interference are dynamic 
under a changing environment and which climatic factors are most likely to alter such relationship, and 
whether certain components of the weed community are likely to become more prevalent under future 
environments. It will also examine the potential for contrasting management approaches to mitigate the 
impact of climate change upon weed diversity-crop relations. 

Manuscript: “Disentangling weed diversity and weather impacts on long-term crop productivity in a wheat-
legume rotation”, Field Crops Research, Elsevier, Vol. 232, pp. 24-29; 
https://doi.org/10.1016/j.fcr.2018.12.005 

 

Spain Consejo 
Superior de 

Investigaciones 
Científicas 

(CSIC) 

United 
States 

United States 
Department of 

Agriculture 
(USDA/ARS) 

11 

http://www.oecd.org/agriculture/crp/documents/DWYER.pdf
http://www.oecd.org/agriculture/crp/documents/DWYER.pdf
http://www.oecd.org/agriculture/crp/documents/GONZALEZ-ANDUJAR.pdf
https://doi.org/10.1016/j.fcr.2018.12.005
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Photochemical mapping of European and North American lakes: assessing  the self-purification ability 
of freshwater resources 
Agriculture is a major user of water and has huge impact on water quality and ecosystems. The availability of 
unpolluted freshwater resources is a growing concern worldwide and sound knowledge base is needed for 
sustainable agri-environmental policy making. Photochemical reactions are major abiotic processes for the 
transformation of biorecalcitrant pollutants. Xenobiotics (e.g. agricultural chemicals, industrial wastes and 
emerging pollutants, such as pharmaceuticals and personal care products) can be degraded in sunlit surface 
waters by direct and indirect photochemistry. The relevant pathways are dependent on water chemistry and 
depth, which can be strongly influenced by human activities and climate change. Deep understanding of 
these processes is needed to assess human impact and climate trends to the availability of unpolluted 
freshwater resources in the near future. PHOTODEPUR project takes the challenge to map the 
photochemical properties of European and North American lakes, and by using specially developed software 
tool, to calculate the steady state concentrations of photoactive compounds in the water column. 

 

Estonia Estonian 
University of 
Life Sciences 

Italy University of 
Torino 

12 

Progressing a sustainable agriculture standard for Australia: Lessons from the USA 

This research project will work on the development of a sustainable agricultural standard for Australia, 
focusing on sustainable food, fibre and ecosystem services from the farm gate to facilitate recognition and 
trade. There is a demand for clean, green products produced within sustainable agricultural systems, but 
currently the appropriate governance structures for recognition, validation and consequently trade are 
lacking. The USA has two instruments (the National Sustainable Agriculture Standard and the Framework to 
Evaluate the Sustainability of Agricultural Production Systems) which are potentially useful for developing a 
sustainable agricultural standard for Australia, which this project will analyse. 

Manuscript: “Systemic governance of sustainable agriculture: Implementing sustainable development goals 
and climate friendly farming”, Outlook on Agriculture https://doi.org/10.1177/0030727018795907 

“Australia urgently needs sustainable agriculture policy”, online article. 

 

Australia Australian 
Centre for 

Agriculture and 
Law, University 
of New England 

United 
States 

Penn State 
University 

8 

http://www.oecd.org/agriculture/crp/documents/FREIBERG.pdf
http://www.oecd.org/agriculture/crp/documents/FREIBERG.pdf
http://www.oecd.org/agriculture/crp/documents/WILLIAMS.pdf
https://doi.org/10.1177/0030727018795907
http://theconversation.com/australia-urgently-needs-real-sustainable-agriculture-policy-120597
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Qualitative effects of non-agricultural lands on the health of insects providing ecosystem services 
(confidential) 

Assessments of agricultural versus non-agricultural land use are becoming increasingly important. Non-
agricultural lands (e.g., forests) safeguard ecosystem services like pollination and pest suppression and 
provide ecosystem dis-services like crop damages by pests. These functions are related to health of 
ecosystem service and dis-service providers. This project used near-infrared spectroscopy to measure the 
health of the providers. The results provide information necessary for non-agricultural land management 
strategies to protect ecosystem services in complex landscapes. 

Japan Forestry and 
Forest Products 

Research 
Institute 

Australia Commonwealt
h Scientific 

and Industrial 
Research 

Organisation 
(CSIRO) 

22 

Review on nutritional strategies to develop low-pollution feeds for a sustainable aquaculture 

As the quality of feeds for aquaculture are improved, emphasis will need to be put on reducing the amount 
of waste and nutrient discharge to ensure the continued development of sustainable aquaculture. Because 
studies related to understanding the factors affecting nutrient utilisation, and consequentially waste and 
discharge, have increased in recent years, they present a huge and contrasting amount of scientific 
information. This research project aims to conduct a meta-analytic review and synthesis of this information 
to help towards low-pollution feeds being developed in the future. 

 

Venezuela Universidad 
Católica de 

Temuco, Chile 

Japan Tokyo 
University of 

Marine 
Science and 
Technology 

12 

Spanish land conservation programmes as a mechanism to protect agriculture and biodiversity 

This project will examine two Spanish conservation policies, the land stewardship programme and a law 
enabling biodiversity offsetting, to see how they are both developing. The researchers will look at individual 
projects, the level of participation and how biodiversity and ecosystem services are being protected under 
the auspices of these two policies. 

 

United 
States 

State University 
of New York at 

Buffalo 

Spain Universidad 
Pontificia 
Comillas, 
Madrid 

19 

http://www.oecd.org/agriculture/crp/documents/HERNANDEZ_2017.pdf
http://www.oecd.org/agriculture/crp/documents/OWLEY.pdf
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Stable isotopes to predict forest nitrogen dynamics across New Zealand 

This project will look at how to predict how different forests might retain and respond to added nitrogen, 
with the ultimate goal of providing information for policy discussions about land use change and forestry 
intensification impacts on water quality. The forestry sector in New Zealand has set the ambitious goal of 
doubling productivity by 2022, but will need to increase forest nitrogen fertilisation to do this. There are 
environmental concerns about nitrogen leaching into water, as well as concerns about the economic 
inefficiencies of such action because of the lack of confidence in current methods for predicting the effect of 
nitrogen fertilisation on growth. The new methods this project will test should help address these issues. 

United 
States 

Virginia Tech New 
Zealand 

Scion 22 

Sustainable pre-infection solutions for mitigating parasitic lice infestations in salmon aquaculture 

This research project aims to develop new sustainable and non-chemical measures to mitigate parasitic 
diseases in finfish aquaculture by using an integrated measurement and modelling approach. This approach 
will assess how the spatial layout of aquaculture sea-cages create localised hydrodynamic zones with low or 
high concentrations of parasitic sea lice to help optimise the design and layout of cages to mitigate lice-fish 
interactions. This will be important because of the importance of world aquaculture production (167 million 
tons in 2014, with an average annual growth rate of 5.8% (FAO 2016), and as it continues to grow, the 
prevalence and severity of infectious and parasitic diseases, as well as their economic costs, is expected to 
continue to increase.  

Australia South Australian 
Research and 
Development 

Institute 

Norway SINTEF 
Fisheries and 
Aquaculture 

6 

Towards the use of groundwater biodiversity as indicator for aquifers quality in agricultural 
watersheds: an ecological field approach  

This project will assess the environmental alterations to groundwater ecosystems from agricultural 
watersheds in the Coquimbo region of Chile, a region well known for problems of diffuse nitrogen and 
pesticide pollution caused by irrigated agriculture. The project will evaluate the groundwater biodiversity, 
the effects of nitrogen and pesticides water loads on groundwater biota, and the ecosystem services 
provided by biota and their alterations due to agricultural activities. The synthesis of the results should 
provide predictive models on groundwater biodiversity and habitat loss due to agriculture activities at local 
and regional scales which help develop long-term monitoring programmes of groundwater ecosystems in 
distinct agricultural watersheds. 

Romania IMDEA Water, 
Spain 

Chile Centro de 
Estudios 

Avanzados en 
Zonas Aridas 

8 

http://www.oecd.org/agriculture/crp/documents/STRAHM.pdf
http://www.oecd.org/agriculture/crp/documents/DOUBELL.pdf
http://www.oecd.org/agriculture/crp/documents/IEPURE.pdf
http://www.oecd.org/agriculture/crp/documents/IEPURE.pdf
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Vulnerability of agricultural production networks and global food value chains due to natural 
disasters in Korea and Austria: ICT roles 

This project is to learn how Korea uses ICT in agricultural global food chains to warn about climate extreme 
event risks, to initiate automated preventative and emergency actions and to alter the food value chain in 
the event of such a risk. The project will then assess if damage to spring 2016 harvest in Austria could have 
been avoided if such ICT tools had been in place, and then go on to assess the potential value of ICT tools in 
regional and global agricultural value chains. The research collaboration builds on the CRP-sponsored 
conference on Vulnerability of Agricultural Production Networks and Global Food Value Chains due to 
Natural Disasters of June 2016. 

Austria TU Wien - 
Vienna 

University of 
Technology 

Korea Gyeongsang 
National 

University, 
Dep. for 

Bioindustrial 
Machinery 

Engineering 

16 

http://www.oecd.org/agriculture/crp/documents/BREILING.pdf
http://www.oecd.org/agriculture/crp/documents/BREILING.pdf
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Theme 2: Managing Risks in a Connected World 

     

Antimicrobial resistance in Atlantic salmon (Salmo salar L.) from salmon aquaculture in Chile 

This project will analyse then antimicrobial resistance of bacteria in Chilean aquaculture salmon in order to 
determine the associated risk factors. The results could provide important knowledge not only for veterinary 
purposes, but also for human health. In Chile, the second largest producer of farmed salmon, there is clear 
evidence of the higher frequency of antimicrobial resistant bacteria, due to the past and recent use of 
veterinary medicines.  

 

Spain Universidad 
Zaragoza 

Chile Universidad 
Austral de Chile 

6 

Development of a DIVA vaccine and companion ELISA for capripoxviruses 

Capripoxviruses include sheeppox, goatpox and lumpy skin disease of cattle. This research project is timely 
as lumpy skin disease is spreading within eastern Europe since entering Turkey in 2013. The aim is to 
develop a negative marker vaccine and companion serological assay(s), enabling the Differentiation of 
Infected from Vaccinated Animals (DIVA). Tools such as these would allow vaccination to be used in disease 
control programmes by differentiating infected animals from those which have been vaccinated. These tools 
will provide policy makers with an alternative to widespread culling tocontrol the spread of include 
sheeppox, goatpox and lumpy skin disease, for which no such vaccine or companion test is currently 
available. 

 

Australia Commonwealth 
Scientific and 

Industrial 
Research 

Organisation 
(CSIRO) 

Canada National Centre 
for Foreign 

Animal Disease 

6 

Fast identification and valorisation of young shoots of invasive Solidago species 

The aim of this project is to develop a fast, easy to perform and relatively cheap method to distinguish the 
native Solidago species from invasive ones (goldenrods) which originated from North America and are now 
exceptionally successful invaders in Europe. This development will enable policy makers and risk managers 
to define when and the level of any intervention for the removal of the invasive species, to avoid threats to 
biodiversity and economic losses in agriculture. 

Manuscript: Móricz Á. et al. (2020), “Distinction and valorization of 30 root extracts of five 
goldenrod (Solidago) species, Journal of Chromatography A, Ed. Elsevier, Vol. 1611; 
doi.org/10.1016/j.chroma.2019.460602 

 

Hungary Plant Protection 
Institute, Centre 
for Agricultural 

Research, 
Hungarian 

Academy of 
Sciences 

 

 

Germany Justus-Liebig-
University of 

Giessen 
Institute of 
Nutritional 

Science 

9 

http://www.oecd.org/agriculture/crp/documents/perez-sanchez_2017.pdf
http://www.oecd.org/agriculture/crp/documents/perez-sanchez_2017.pdf
http://www.oecd.org/agriculture/crp/documents/BOWDEN.pdf
http://www.oecd.org/agriculture/crp/documents/MORICZ.pdf
https://doi.org/10.1016/j.chroma.2019.460602
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Food waste in Japan and Europe - detailed grasp of the magnitude, and analyses on the formation of 
awareness 

This project will compare the situations regarding food waste in Japan and Europe, particularly Austria and 
the United Kingdom because of the availability of data in these countries. It will investigate methodologies 
used to estimate the amount of food waste and compare the results. It will then investigate the factors that 
affect citizens’ attitudes to the wastage of food. The reduction of food waste is important both for 
environmental sustainability and global food security. Waste management research has traditionally looked 
into the safe disposal and utilisation of waste. Prevention and reduction of waste is a relatively new 
challenge tackled by engineers as well as social scientists and this project aims to become a basis for 
international collaboration. It will be able to provide practical information for policy making by identifying 
effective policies. 
 
 

Japan Teikyo 
University 

Austria BOKU 
University, 

Vienna 

20 

Indicators for evaluating sustainability of agricultural systems. Options at farm scale. 

The objective of this project is to improve the capacity of agricultural systems to build resilience to 
encourage sustainability. Current conditions of certain natural resources which characterise new aspects of 
biodiversity and systems will be diagnosed and bio-economic models for predicting and simulating natural 
resources will be developed. These models will then help producers adopt sustainable strategies for 
detecting and conserving the biological diversity and species variability of agriculture. 

 

Spain University of 
Zaragoza 

United 
States 

Dyson School of 
Applied 

Economics and 
Management, 

Cornell 
University 

8 

Optimisation of serological assays for the assessment of potential hosts and reservoir species of 
Henipaviruses 

This project aims to determine an optimized diagnostic strategy for the detection of antibodies against 
Henda Virus (HeV) and Nipah Virus (NiV) in different species. It will compare and possibly combine 
serological assays developed in Australia with enzyme-linked immunosorbent assays (ELISA) developed in 
Germany to develop an optimized assay which will not only allow the detection of serologically positive 
animals, but also to differentiate between (HeV) vaccinated animals and animals which are infected with 
HeV, NiV or Henipa-like viruses (HNV). Henipaviruses are new and highly pathogenic viruses which have 
emerged in recent years, posing a significant threat to human health. They are related to viruses which 
cause measles in humans, Newcastle Disease in poultry and distemper in some animal species, and cause 
respiratory and neurodegenerative diseases in pigs, horses and humans.  

 

Germany Friedrich-
Loeffler-Institut, 

Federal 
Research 

Institute for 
Animal Health 

Australia CSIRO Health 
and Biosecurity, 

Australian 
Animal Health 

Laboratory 
(AAHL) 

6 

http://www.oecd.org/agriculture/crp/documents/watanabe-K-2017-food-waste.pdf
http://www.oecd.org/agriculture/crp/documents/watanabe-K-2017-food-waste.pdf
http://www.oecd.org/agriculture/crp/documents/FEIJOO-BELLO.pdf
http://www.oecd.org/agriculture/crp/documents/BALKEMA-BUSCHMANN.pdf
http://www.oecd.org/agriculture/crp/documents/BALKEMA-BUSCHMANN.pdf
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Optimising science, technology and innovation for studying ocean acidification effects on commercial 
species (Ostiones) 

This project aims to obtain new scientific knowledge on the effects of ocean acidification on commercial 
shellfish species in the UK and Chile, because the understanding on the potential effects of ocean 
acidification on commercial species is limited. As the climate changes and atmospheric carbon dioxide 
increases, the chemistry of seawater changes because of the uptake by seawater of carbon dioxide; 
seawater becomes more acidic. Evidence indicates that future ocean acidification will affect marine 
organisms, with repercussions for ecosystems and services. The work of this project should help support the 
development of climate change adaptation strategies as well as the planning and preparedness of 
aquaculture activities in both countries – and beyond – to support food security. 

 

United 
Kingdom 

CEFAS Chile Ceaza/EULA 12 

Processionary moths and global change: an increased risk for agriculture and forestry 

Processionary moths are a group of moths that feed on trees and pests in forestry and agro-forestry, and 
that have major impacts on human and domesticated animal health in Europe and Australia. These impacts 
have an enormous economic cost (tens of MEUR and MAUD per year). The diversity of species of these 
moths has led to different manifestations of the problem in Europe and Australia. The researchers in this 
project propose to put together all the information developed so far to identify the best practices for 
identification, diagnostics and management of the syndromes and reactions associated with exposure to 
these moths. This information can then be used in the management of natural resources and the 
management of farm animals and companion animals (especially dogs). Global change – climate warming 
and human trade – has increased the importance of these species and so there need to be preventative 
measures for each situation, which this study hopes to be able to provide. 

 

Italy University of 
Padova 

Australia The University 
of Queensland 

School of 
Biological 
Sciences 

11 

http://www.oecd.org/agriculture/crp/documents/BIRCHENOUGH.pdf
http://www.oecd.org/agriculture/crp/documents/BIRCHENOUGH.pdf
http://www.oecd.org/agriculture/crp/documents/BATTISTI.pdf
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Resolving the two haploid genomes of Puccinia graminis f. sp. tritici to identify structural variation 
underlying pathogen virulence 

 

This project will look at the fungus puccinia graminis f. sp. tritici (Pgt) which is the causal agent of stem rust, 
one of the most devastating diseases affecting the production of wheat worldwide. Stem rust is largely 
controlled by breeding for resistance genes, which is often undermined by the rapid evolution of the 
pathogen to evade resistance. The research to be conducted is novel in that it will explicitly separate the two 
haploid genomes to identify the structural variation that allows evolution of new virulent strains. Current 
genomic resources for Pgt are based on only a single haplotype. The information gleaned will be critical to 
designing effective deployment strategies for wheat resistance genes to minimise the risk of new stem rust 
epidemics. 

Manuscripts: 1. Miller M. E., Y. Zhang, V. Omidvar et al. (2018),  “De Novo Assembly and Phasing of 
Dikaryotic Genomes from Two Isolates of Puccinia coronata f. sp. avenae, the Causal Agent of Oat Crown 
Rust”, ASM Journals, mBio, Vol. 9, No. 1; doi.org/10.1128/mBio.01650-17 

2.  Li F., N. M. Upadhyaya, J. Sperschneider  et al. (2019), “Emergence of the Ug99 lineage of the wheat stem 
rust pathogen through somatic hybridisation”, Nature Communications 10, 5068; 
https://doi.org/10.1038/s41467-019-12927-7 

 

 

 

 

 

 

 

 

 

 

 

 

Australia CSIRO United 
States 

University of 
Minnesota 

10 

http://www.oecd.org/agriculture/crp/documents/DODDS.pdf
http://www.oecd.org/agriculture/crp/documents/DODDS.pdf
https://journals.asm.org/doi/full/10.1128/mBio.01650-17#pill-con1
https://journals.asm.org/doi/full/10.1128/mBio.01650-17#pill-con2
https://journals.asm.org/doi/full/10.1128/mBio.01650-17#pill-con3
https://journals.asm.org/
https://journals.asm.org/journal/mbio
https://journals.asm.org/toc/mbio/9/1
https://doi.org/10.1128/mBio.01650-17
https://doi.org/10.1038/s41467-019-12927-7
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Theme 3: Transformational Technologies and Innovation      

Accelerating plant breeding 

This project will focus on establishing a novel in vitro nursery concept to minimise the breeding cycle time in 
various plant species, using doubled haploid (DH) technology. This technology can reduce line production 
times from more than five generations to two. It is already used in breeding programmes for crop species 
such as maize, wheat, barley and canola, but the protocols for development of DH lines in other crop species 
are not available. The rate of genetic gains will be increased, which will help meet the projected increase 
global food demand. 

Germany Iowa State 
University 

Australia La Trobe 
University, 
Melbourne 

19 

Application of “phage therapy” to develop bio-control using virus against Harmful Algae Blooms 

This project will look at applying the techniques of phage therapy developed in the agricultural field to the 
control of harmful algae blooms (HABs). These HABs, which occur every year in various parts of the world, 
have resulted in great damage to the aquaculture industry, human health, costal economies and wild 
fisheries. Phage therapy is the use of viruses that infect and replicate in specific bacteria without harming 
either the host or other beneficial bacteria, and has huge potential in bio-control of HABs in fisheries. The 
results of this project will not only have practical use in the bio-control of HABs in fisheries, but will also 
facilitate policy-making for the use of phage and viruses in the environment and preservation of 
aquaculture. 

Japan The National 
Research and 
Development 
Agency, Japan 

Fisheries 
Research and 

Education 
Agency 

Belgium KU Leuven 
University 

13 

Embryo-maternal communication in the bovine oviduct: crucial for successful embryo development 

This project will study the oviduct environment cows in order to improve our understanding of the 
regulatory mechanisms that control fertilisation and embryo development to reduce infertility. The project 
seeks to study in vivo how the embryo interacts with the maternal oviductal epithelium, which will be 
challenging due to the small size of the embryo and the difficulty in identifying its exact location in the 
oviduct. 

Spain Instituto 
Nacional de 

Investigación 
Agrarias y 

Alimentarias 
(INIA) 

Ireland Animal and 
Crop Sciences, 

School of 
Agriculture and 
Food Science, 

University 
College Dublin 

20 

Estimating consumer preferences for non-chemical agricultural products: a multinational analysis 

This research project involves manufacturing a high-quality concentrated liquid fertilizer (HCLF) and 
producing agricultural products using HCLF in a plant factory where pesticides are not used. This HCLF is 
made from anaerobic digestion and supplied to the plant factory instead of chemical fertilizers. Therefore, 
non-chemical agricultural products (NCAPs) will be produced without using pesticide and chemical fertilizers 
in the next few years. This research proposal, which is a part of the above project, aims to estimate potential 
demand for NCAPs. International Internet survey data will be collected and analyzed by using choice 
experiments. The outcomes will contribute to not only the novel technology of procuring HCLF but also 
sustainable agriculture and carbon dioxide emissions reductions. 

Japan Kyushu 
University 

United 
Kingdom 

Department of 
Land Economy,  

University of 
Cambridge 

10 

http://www.oecd.org/agriculture/crp/documents/LUBBERSTEDT.pdf
http://www.oecd.org/agriculture/crp/documents/NAKAYAMA_2018.pdf
http://www.oecd.org/agriculture/crp/documents/RIZOS.pdf
http://www.oecd.org/agriculture/crp/documents/YABE.pdf


Page 13 
 

Impact of the agricultural fungicide phosphite on the phosphoproteome of the Arabidopsis thaliana 

This project will look at profiling the Brassica phosphate starvation response to learn how plants sense and 
respond to cellular phosphate levels and their biochemical adaptation that help plants acclimatise to 
suboptimal levesl of phosphate. This research will facilitate the identification of useful genes for engineering 
phosphate efficient crops. This research is important for various reasons: the world’s reserves of rock 
phosphate (the primary source of phosphate fertilisers) are depleting rapidly, so a solution needs to be 
found; crop phosphate uptake from fertilisers is very inefficient with only 20% of applied phosphate being 
assimilated, so if crops can be bred that assimilate phosphate much more efficiently, less fertiliser will be 
needed; runoff of excess phosphate from fertilised soils is a major factor in the eutrophication and hypoxia 
of lakes, rivers and marine esturies, and will be reduced if appropriately engineered crops can be bred; the 
socio-economic benefit of such crops would be enormous worldwide as farmers would not need to use as 
much phosphate fertiliser. 

Spain University Pablo 
de Olavide 

Canada Queen's 
University 

18 

Increasing hardiness of cereal crops against fungal pathogens through the CRISPR/CAS gene editing 
system 

This project will lead to the development of improved barley and wheat varieties for pathogen-free food 
production with a decreased impact on the environment, using the newest genomic tools (CRISPR/CAS gene 
editing system) and resources (cloned resistance and virulence genes). These new lines of barley and wheat 
will lead to greater economic value of the food products and promote the sustainability of farms using them. 

Slovak 
Republic 

IEB Olomouc United 
States 

Cereal Disease 
Laboratory,  

Department of 
Plant Pathology, 

University of 
Minnesota 

8 

Regulation of forage grass growth and winter survival in northern latitudes 

This project will seek to understand the regulation of growth and winter survival of locally adapted 
genotypes of forage grasses that are well-adapted to the Nordic climate, and to analyse the sequence 
diversity in key regulatory genes for growth and winter survival. These grasses have huge potential for 
biomass production and they also have a key role in the sustainable intensification of agriculture and in 
nutrient cycling, as they can be grown successfully in mixtures with forage legumes. The grasses that are 
currently intensively managed have many traits that are negatively correlated with each other; for example, 
extensive autumn growth correlates negatively with winter survival. Consequently, adaptation to longer 
growing periods will require deeper understanding of the physiological and genetic links between biomass 
accumulation and winter survival. The results will be useful for forage grass breeding programmes and for 
developing new management practices. 

Finland University of 
Helsinki 

Denmark Aarhus 
University 

18 

http://www.oecd.org/agriculture/crp/documents/PEREZ-FERNANDEZ.pdf
http://www.oecd.org/agriculture/crp/documents/VALARIK.pdf
http://www.oecd.org/agriculture/crp/documents/VALARIK.pdf
http://www.oecd.org/agriculture/crp/documents/REGULATION-OF-FORAGE-GRASS-GROWTH_2017.pdf
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Understanding microRNA-mediated regulation of aquaporin expression to improve cryopreservation 
in bovine oocytes 

This project is hoping to develop a technique that will improve the cryopreservation of bovine eggs and 
embryos using advanced molecular genetic tools and techniques. Advanced selection, breeding and 
reproductive strategies facilitate the rapid improvement of critical production traits in domestic 
animals. Cryopreservation of animal eggs, sperm and embryos is one key element in this as it allows the 
widespread inexpensive dissemination of animals that possess optimal genetics for desirable traits. 
However, currently, cryopreservation is not reliable. This research will examine a new approach 
through which microRNAs can be manipulated to effect successful egg cell cryopreservation. If 
successful, this work should accelerate the implementation of novel genetic improvement strategies to 
overcome existing production constraints in cattle. 

Manuscripts: 1. Vendrell-Flotats M. et al. (2020), “In Vitro Maturation with Leukemia Inhibitory Factor Prior 
to the Vitrification of Bovine Oocytes Improves Their Embryo Developmental Potential and Gene Expression 
in Oocytes and Embryos”, International Journal of Molecular Sciences 21(19), 7067;  
doi.org/10.3390/ijms21197067 

2.  Vendrell-Flotats M. et al. (2020), “In vitro maturation in the presence of Leukemia Inhibitory Factor 
modulates gene and miRNA expression in bovine oocytes and embryos”, Scientific Reports 10, 17777; 
doi.org/10.1038/s41598-020-74961-6 

Canada University of 
Guelph 

Spain Universidad 
Autónoma de 

Barcelona 
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