CRP RESEARCH THEMES 2016-2020
Context for Policy Relevant Science
The overarching challenges facing agriculture, food, fisheries and forestry research are food
security and nutrition – the world will need to balance food production and food demand for a
population of at least nine billion in 2050 – and sustainability – of the world’s natural capital as
well as its food production systems. These become the key outcomes for the CRP investments.
In order to deliver on these overarching challenges, the CRP has identified three pillars, or
themes, set in the context of globalisation and climate change:
I.

MANAGING NATURAL CAPITAL FOR THE FUTURE

II.

MANAGING RISKS IN A CONNECTED WORLD

III.

TRANSFORMATIONAL TECHNOLOGIES AND INNOVATION

Global issues, such as food security and climate change and the growing connectedness of
economies through trade and travel, need to be addressed by developed countries participating
in the CRP and by developing countries alike. Consequently, many of the issues dealt with
through CRP activities can have much wider relevance and impact than just the CRP
membership.
This schema is illustrated below:

All applications for CRP funding – for both conferences and fellowships – need to be relevant
to one (or more) of the three research themes of the CRP.
Detailed description of the research themes are below.
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Theme I.

MANAGING NATURAL CAPITAL FOR THE FUTURE

This theme is about how to manage natural capital by making secure the availability and
managing the quality of natural resources.
Land

“Landscape” is a useful conceptual principle which captures the integration of ecological
processes and agricultural productivity at relevant spatial scales encompassing land,
soil, water, vegetation and associated biodiversity. Healthy functioning landscapes, with
their links to the urban environment, have multiple roles and deliver a range of services
to society some of which are non-economic and intangible in nature. This includes, but
is not limited to, leisure, health, tourism and biodiversity conservation. Key services
provided by landscapes include the stabilisation of water resources, significant buffering
of climate through carbon sequestration of soil and the role of vegetation cover in
addition to agricultural productivity. In many systems, agriculture is the dominant land
use and is then integral to maintaining functional landscapes that deliver such services
to society.
Management of landscapes and therefore ecosystems is an important challenge with
clear implications for agriculture. Scale of impact, different uses of space, competitive
claims from different user groups, and the economics of land use all affect the way
agriculture is positioned in the policy mix being applied to terrestrial space. There are
major competitive forces with respect to the agricultural vs. non-agricultural uses of
space. This includes urban and coastal encroachment. Examples of science areas
relevant to the policy makers’ toolkit include mapping of different uses of space in ways
which can address conflicting user claims and societal needs or socioeconomic analyses
which take account of the valuation of different land uses and the options for broad coordinated management of landscape features.

Soil

"Essentially, all life depends upon the soil. There can be no life without soil and no soil
without life; they have evolved together." (Charles E. Kellogg, quoted in USDA Yearbook
of Agriculture, 1938). Agricultural soils provide the foundation for productivity and are
an increasingly limiting resource. Inappropriate or exploitative production systems
represent a key threat for soil degradation through erosion, nutrient depletion or
structural collapse. While some of these threats are reversible, some are not. The global
phosphorous crisis is one of the possible non-reversible threats to soil and food
production. Potential research areas might include understanding soil processes,
rhizophere and plant-soil-microbe interactions, carbon and nitrogen fluxes, structural
properties of soils and the interactions with organic matter and inorganic nutrients, all
of which may interact to influence plant health and productivity.

Water Agriculture is a major user of water and in some regions and for some crops may be the
primary user. Falling water tables means that water is increasingly being mined, and not
replenished. Agriculture is a key driver in the water dynamics of catchments and its total
water use may be seriously depleting water availability and impacting on quality and
water ecosystems. This nexus is becoming a widely recognised problem that needs to
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be underpinned with appropriate agriculture and food policy research to build
sustainable water management strategies, reducing water usage through new
technologies and practices, and better evaluation of water footprints.
Biodiversity Biodiversity issues are increasingly coming to the forefront of the agriculture,
forestry and fisheries policy debate. Modern management practices coupled with
climate change and other human activities (e.g. urbanisation) puts consistently
pressures on biodiversity. The resultant loss of biodiversity not only threatens the
functioning of terrestrial and marine ecosystems, but also the capacity of society to
adapt to certain challenges (e.g. diseases). It is therefore important that management
practices take into consideration the protection and enhancement of biodiversity and
that policies are being brought to bear so as to define the limits of tolerable impacts.
Two particular areas of concern with respect to biodiversity are “subsidies” for
biodiversity and how to deal with property rights for genetic resources, i.e. the
conservation and sustainable use of biodiversity for food and agriculture.
Forests Forests, when sustainably managed, provide wood biomass and an important carbon
sequestration service to society over and above social amenities, water retention,
biodiversity and the environmental protection of land. Nevertheless the continued
deforestation and certain forest practices make this a key research area, most notable
in countries not members of the OECD. In this respect, deforestation in the developing
countries is a major policy coherence for development issue. Another important
research issue is the prevention of illegal logging. Maximising benefits from sustainable
forestry in a multifunctional landscape can contribute to climate change adaptation and
mitigation, water quality/flood mitigation, prevention and control of damage from pests
and diseases, enhancing tolerance to abiotic stresses, solutions for sustainable
management and intensification, tree improvement and forest genetics. The smart and
effective use of wood biomass without waste remains an issue in all countries.
Aquaculture and Fisheries The marine and fresh water ecosystems are important providers of
food and bio-energy products. Given pressures on terrestrial ecosystems it would be
advisable to increasingly focus on the ability of the oceans to reduce the stress on the
productive capacity of the terrestrial ecosystem, while recognising that some marine
and fresh water ecosystems are already under pressure. Sustainable aquaculture, in
which inputs and outputs along the whole production and supply chain are optimised,
will be increasingly required. Research in this area could include better aquaculture
practices, disease management and the use of algae in bio-energy production. The
sustainable management of fish stocks and aquaculture, safe sustainable solutions for
fish feed, and understanding nutritional and environmental impacts of different farmed
fish species are key challenges.
Integrated Agricultural Production Systems Managing the natural resource base and other
inputs needs to occur in a systems context which seeks to optimise productivity but
maintain sustainability through a healthy natural resource base including biodiversity.
This science area provides opportunities for systems modelling and integration studies
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which also consider the socio-economic, as well as biophysical, dimension of agricultural
production. There is a growing demand for products produced with biologically sound
farming practices, which at one extreme represents organic produce. While still
relatively small in the overall food market, this has become a non-negligible part of the
consumers’ demand schedule. Organic production is but one end of a spectrum of
biologically sound production systems that span from small holder agriculture in
developing countries to industrialised agriculture in many western economies. To cope
with growing constraints of soil and water resources, it will be imperative to establish
pathways for sustainable intensification of agricultural production in both plant and
animal systems. Overall, a diversity of efficient, productive and environmentally
sustainable agricultural systems will be required to meet food security challenges.
SCIENTIFIC ADVISORY BODY MEMBERS with responsibility for this Theme (Theme Co-ordinators)
Dr. Vangimalla REDDY

Dr. Ichiro NAKAYAMA

Research Leader
USDA/ARS
Crop Systems and Global Change Laboratory
10300 Baltimore Ave
Bldg. 001, Rm. 342, BARC-West
20705 Beltsville, Maryland
United States

Aquaculture Research and Development Adviser
Central Research Laboratory
Nippon Suisan Kaisha Ltd
1-32-3, Nanakuni, Hachioji City
192-0991 Tokyo
Japan

Tel: +1 -301 504 5806
E-mail: vangimalla.reddy@ars.usda.gov

Tel: +81 42 638 0600
E-mail: ichirou_nakayama@nissui.co.jp
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Theme II. MANAGING RISKS IN A CONNECTED WORLD
Agriculture, food production systems, fisheries and forests are vulnerable to risk in various forms
and of different magnitudes, from biosecurity risks (invasions of alien species leading to
increased pest and disease risk or emerging infectious diseases which may impact on animal and
human health), to climate related risks (adverse weather events such as floods and droughts
which directly impact on agricultural productivity), and longer term climate change impacting on
the potential of agricultural systems to achieve food security. Such risk factors may directly
impact on productivity or disrupt trade and market access. There is enormous benefit to be had
from investing in research into anticipating, pre-empting, coping with and managing such risks.
Risk assessment Simple, easily accessible risk assessment tools are essential to help
governments and managers of agricultural systems to anticipate, avoid and react to
biosecurity, climate or market access risks and so minimise impacts at local or country
scale. A number of approaches for risk assessment, pest risk mapping and related tools
are available, but further refinement and application of these tools are needed for
alerting policy makers and advising how policies should be devised at a larger scale.
Invasive Species and Biosecurity With increasing global interactions across countries and
continents, invasive alien species are increasingly a challenge and the importance of
biosecurity preparedness and risk assessment is growing. Invasive pests and diseases
threaten both agricultural and forest productivity and biodiversity within countries and
constrain the potential for free trade and market access. Marine biosecurity is likewise
critical for the protection of aquaculture developments and marine biota itself.
Biosecurity science is about securing social, environmental and economic wellbeing by
minimising the risks of pests and diseases and enhancing the effectiveness of mitigation
and eradication responses. Understanding the global spread of these pests and
diseases, early detection and assessment to develop appropriate policy responses are
crucial for modern societies. In addition, transparent science based policy and support
mechanisms will enhance opportunities for free trade.
Food safety
Food borne diseases take a major toll on health. Annually, millions of people fall
ill and many die as a result of eating unsafe food. Food safety is an essential public
health function as are healthier diets and nutrition, sustainable consumption and
healthy eating, and technology/processing aspects of food and feed. It encompasses
actions aimed at ensuring that all food is as safe as possible, throughout the entire food
chain from production to consumption. For countries participating in the CRP, relevant
science includes the development of and access to affordable new technologies to
preserve food, prolong shelf life, avoid contamination, and improve food safety along
the food chain are essential.
Emerging Diseases From a human perspective, the emerging issues of pathogens transmitted
from animals to humans (zoonotic diseases like SARS, avian influenza or Ebola), or
directly to humans, animals and crops, can have devastating effects across the globe
within a short time span. Likewise the emergence of new disease threats to major
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commodity crops (e.g. UG99 rust of wheat) represents real vulnerabilities to global food
security. With the worlds reliance on a small suite of crops and livestock species (e.g.
95% of all calories consumed are derived from just 11 crops) the spectre of new
diseases with threaten productivity and human health require pre-emptive science and
policy action.
Antimicrobial resistance
Antimicrobials are used in various applications including human
and animal medicine, food production, plant agriculture and industrial applications. In
food producing animals they are typically used for three purposes: therapeutic reasons
(cure a disease), prophylactic reasons (prevent a disease) and as growth promoters
(sub-therapeutic quantities of antimicrobials increase animal growth rates and improve
feed efficiency). Over the last decades the emergence and spread of antimicrobials
resistant pathogens has raised concerns for public health. This phenomenon may be
associated with widespread use of antimicrobials in the livestock sector as well as other
factors relating to their use in human health. It is of the utmost importance to preserve
the efficacy of antimicrobials for future use, and therefore crucial to fill information
gaps about current use and effects and develop alternative management strategies
which minimise reliance on antimicrobials.
Climate risks to production
Climate change and climate variability pose significant risks to the
sustainability of farming enterprises globally but with particular consequences for the
productivity of subsistence or marginal agriculture in resource poor economies. A
response to climate constraints requires well integrated efforts to capitalise on existing
and new technologies for crop or livestock improvement explore adaptation and
mitigation opportunities in the wider context of profitable, sustainable and resilient
farming systems.
SCIENTIFIC ADVISORY BODY MEMBERS with responsibility for this Theme (Theme Co-ordinators)
Dr. András SZÉKÁCS
Dr. Gary FITT
Science Director
CSIRO Health and Biosecurity
EcoSciences Precinct
GPO Box 2583
Brisbane
Queensland 4001
Australia

Research Institute of Agro-Environmental Sciences
National Agricultural Research and
Innovation Centre
H-1537 Budapest, POB 393
Hungary

Tel: +61 (0)7 3833 5665; Fax: +61 (0)7 3833 5504
E-mail: gary.fitt@csiro.au

Tel: +36 1 355 8991
E-mail: a.szekacs@cfri.hu
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Theme III. TRANSFORMATIONAL TECHNOLOGIES AND INNOVATION
Novel and innovative technologies that achieve a step change.
Precision Agriculture
As a contribution to sustainable agriculture practice, including for
organic agriculture, precision agriculture has lots to offer. Precision agriculture is
defined as a way to minimise the use of inputs and impacts on soil, while still seeking
the highest possible growth rates of crops in economically, socially and environmentally
responsible ways. The use of GPS techniques, spatial mapping, equipment guidance
techniques and robotics open up opportunities for controlled traffic and spatially
differentiated and optimised inputs and management. This optimisation can lead to
more effective management of soil resources and considerable decreases in inputs be it
through smart uses of fertilisers, water, or pesticides etc. As water resources become
scarcer there is a need to better manage the use of water through precision irrigation
systems and crop and livestock requirements for water. There is also an important link
between irrigation and soil properties and hence the sustainable management of soil
capital. Finally with the increasing pressure for sustainable intensification of livestock
production systems in particular comes the imperative for precision nutrition which
optimises growth and minimises waste. Research in support of all aspects of precision
agriculture is therefore an important specific area for CRP consideration.
Advanced breeding tools/Genetic and genomic technologies
The continued development and
application of genetic/genomic tools, including precision genome editing, and
biotechnology offers significant opportunities for enhanced crop and livestock breeding
which can directly address agricultural productivity constraints, and issues related to
food security, human nutrition and health. At the same time genetic technologies may
reduce stresses on natural capital including soil and water, and contribute significantly
to green growth by increasing productivity and reducing externalities of production. In
addition, current explosion in the power of sequencing technologies and the ensuing
increase genetic information, will offer new opportunities for animal and crop
improvement, but require significant advances in bioinformatics to ensure that
information becomes knowledge.
Novel waste reduction technologies
An important part of global food production is lost after
harvest and before reaching consumers. In many developed economies a substantial
amount is wasted after purchase by consumers. Addressing these losses represent the
“low hanging fruit” in addressing food supply on the path to food security. Innovative
approaches to waste through recycling and optimising nutritional demand combined
with innovations in post-harvest crop losses will provide significant benefits.
Biofuels

The transition away from energy based on fossil fuels to more renewable energy
sources is an important contribution to climate change. Biofuels, second generation
and/or based on marine algae are promising avenues for reducing carbon emissions,
but introduce the potential for conflicts in food supply when food crops or arable land
used for food production are redirected into biofuel production. Addressing these
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conflicts with effective policy instruments is an important and ongoing area where
science can help provide alternative options.
Bioproducts and Bioprocesses
There is a growing demand from the private sector in bioproducts derived from biologically based feedstocks and bioprocessed on an industrial
scale to generate high value products as part of the developing bioeconomy. There is
considerable need for innovation here, not necessarily through investments in the
processes themselves but through consideration of whole of supply chain integrity and
sustainability of a bioeconomy in the context of landscapes practising agriculture
producing food and fibre. The importance of system biology and synthetic biology in
understanding the biological processes and developing effective production chains of
bio-products are important in this regard.
Innovations in Social Science, Economics and Education
Achieving outcomes of agricultural
sustainability and resilience in a resource and climate constrained world requires some
particular innovations in the social and economic sciences and in educational support
for agriculture, environment and food sciences. Such innovations will be important to
facilitate the translation of science knowledge into outcomes and change at the level of
policy development, policy implementation and adoption of new practices by
stakeholders to achieve productivity growth and protection of natural capital.
Addressing these areas will allow the CRP to directly support the Green Growth Strategy
and similar global initiatives.
SCIENTIFIC ADVISORY BODY MEMBERS with responsibility for this Theme (Theme Co-ordinators)
Dr. Rafael BLASCO
Dr. Primal SILVA
Department of Biotechnology
INIA-Ministry of Economy, Industry and Competitiveness
Ctra. La Coruña km 7.5
E-28040 Madrid
Spain

Chief Science Operating Officer, Science Branch
Canadian Food Inspection Agency
1400 Merivale Road
Ottawa
ON K1A 0Y9
Canada

Tel: +34 91 347 39 13; Fax: +34 91 357 87 71
E-mail: blasco@inia.es

Tel: +1 613 773 5283
E-mail: primal.silva@canada.ca
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