E.1. Plant Health and Production and Plant Products

The Plant Health and Production and Plant Products area addresses CSREES’ strategic goals to enhance the
competitiveness and sustainability of rural and farm economies; enhance the international competitiveness of
American agriculture; enhance protection and safety of the Nation’s agriculture and food supply; improve the
Nation’s nutrition and health; and protect and enhance the Nation’s natural resource base and environment.

Plant production and health plays a critical role in the sustainability and competitiveness of U.S. agriculture and, as a
result, in the success and growth of the Nation’s economy. An increased understanding of plant biology from the
genome to the systems level provides the foundation for development of plant varieties with increased yield, reduced
production cost, enhanced quality, and new uses for food and industry. Similarly, the study of plant pests and
diseases underpins the development of innovative approaches to increase effects of beneficial microbes, arthropods,
and nematodes and limit harmful effects of new or re-emerging pathogens or pests. This increased knowledge of
plant systems will allow U.S. agriculture to face critical needs in areas such as bioenergy, climate change, loss of
agricultural land, and increasing global competition. The overall goals of the Plant Health and Production and Plant
Products program area are to:

1. Increase our knowledge regarding agriculturally-important arthropods and nematodes through study of
genomics and biology and development of tools, to enhance use of beneficial species for plant production
and to better design novel strategies for management of pests and reduction of pesticide use;

2. Enhance our understanding of the genomes and biology of agriculturally-important microorganisms,
developing improved or new tools, technologies, and approaches to increase productivity and reduce
agricultural pest and disease outbreaks;

3. Increase our understanding of plant genome structure, function and organization and to incorporate modern
molecular breeding technologies and classical breeding practice to improve crop and forestry efficiency and
sustainability;

4. Improve our knowledge of plant biology, including gene function and regulation, abiotic stress response,
growth and development, disease resistance, and biochemical pathways, to enhance yield, quality, and use
of plants and plant products through classical breeding or biotechnology approaches;

5. Provide training opportunities in plant breeding in agriculturally and economically important plant and
forestry species; and

6. Develop and support implementation strategies to safeguard U.S. agriculture from critical and emerging
high-consequence plant pathogens and arthropods.

In FY 2009, the AFRI invites applications in the following programs in the Plant Health and Production and Plant
Products area:

Arthropod and Nematode Biology and Management

Protection of Managed Bees Coordinated Agricultural Project (CAP)
Microbial Biology: Microbial Associations with Plants

Microbial Genomics

Plant Biology

Plant Biosecurity

Plant Genome, Genetics and Breeding

Applied Plant Genomics Coordinated Agricultural Project (CAP)
Plant Breeding and Education
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The following cross-cutting AFRI programs also contribute to the goals with the Plant Health and Production and
Plant Products area:

Managed Ecosystems

Bioactive Food Components for Optimal Health

Biobased Products and Bioenergy Production Research

Improving Food Quality and Value

Soil Processes
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a. Arthropod and Nematode Biology and Management

National Program Leader — Dr. Mary Purcell-Miramontes (202-205-0440 or mpurcell@csrees.usda.gov)
Total Program Funds — approximately $12.5 million
Proposed Program Funds — This program contains three elements. See each program element for additional
budgetary information.

1. Arthropod and Nematode Biology and Management: Organismal and Population Biology

2. Arthropod and Nematode Biology and Management: Suborganismal Biology

3. Arthropod and Nematode Biology and Management: Tools, Resources, and Genomics
Letter of Intent Deadline — See each program element for additional details.
Application Deadline — See each program element for additional details.

Overview

The intentional or accidental introduction of arthropod or nematode pests into the U.S. is a major threat to the
security of agricultural systems, our food supply, and communities. To combat these threats, conventional
agricultural chemicals are the primary means to control most of these pests, despite concerns about adverse effects
on public health, non-target organisms, and natural resources. Environmentally safer alternatives have been
developed in some systems, such as the use of biological control organisms (e.g. parasites, predators, and microbes),
semiochemicals, resistant plant varieties, and genetically modified crops that resist attack by pests. However,
fundamental knowledge of arthropod and nematode biology, which could lead to better usage of these alternatives or
novel approaches to management, is still lacking in many areas. In addition, growing demands for organically-
grown commodities in the U.S. has led to increased needs for biologically-based approaches to managing pests.
Also, the health of pollinator populations could be greatly improved if the mechanisms that affect susceptibility to
pests, diseases, disorders, and environmental stressors were better understood.

To meet these identified needs of agriculture, the long-term (10-year) goals of this program area are to 1) improve
our understanding of the biotic and abiotic factors associated with establishment and distribution of pests and
beneficial species; and 2) develop the scientific and technological framework for environmentally sound pest
management strategies. Examples of promising outcomes include genetically modified arthropods or nematodes for
pest control, improved utilization of biological control organisms, development of novel pheromone blends or
biologically-based pesticides, and adoption of pest-resistant strains of managed bees.

All three program elements in the Arthropod and Nematode Biology and Management program area support
research in the following systems: Horticultural and field crops, forests, rangelands, urban landscapes, livestock, and
food or feed transported and stored for consumption by humans or animals. Pest organisms are limited to insects,
mites, ticks, plant-parasitic nematodes, and weeds in the context of a biological control agent. Beneficial species
include biological control organisms (e.g. insects, microbes, or nematodes) of the above pests and pollinators.
Arthropods, which vector plant or livestock diseases important to agriculture, are also appropriate. Pests which are
primarily important as vectors of human diseases will not be considered.

1. Arthropod and Nematode Biology and Management: Organismal and Population Biology
Program Code - 91111
National Program Leader — Dr. Mary Purcell-Miramontes (202-205-0440 or mpurcell@csrees.usda.gov)
Total Program Funds — approximately $5.5 million
Proposed Program Funds —
e Proposed research project budget requests must not exceed $350,000 for single-investigator projects and
$450,000 for multi-disciplinary projects for project periods of 2-4 years (including indirect costs).
e Requests exceeding the budgetary guidelines above will not be reviewed.
Letter of Intent Deadline — not required for this program element
Anticipated Application Deadline — March 9, 2009 (5:00 P.M., ET); the firm deadline will be made available in the
AFRI RFA.
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Background

The Organismal and Population Biology element of the Arthropod and Nematode Biology and Management
program will support hypothesis-driven research at the organismal and population level to address the challenges of
managing arthropod or nematode pests and enhancing use of beneficial organisms.

FY 2009 Priorities for Research Projects — Applicants must address at least one of the following priorities.
1. Determine chemical-ecological or eco-physiological mechanisms that affect abundance of pests or
beneficial species.

2. Characterize ecological or population level dynamics that affect establishment and/or movement of pests or
beneficial species.

3. Elucidate multitrophic interactions between pests, beneficial organisms, or microbes and commodities (e.g.
plants or livestock).

Other Key Information

e This is a non-integrated program. Please refer to Part I11, A for eligibility criteria.

e Projects that include an evaluation of management of pests using biological control or IPM strategies are
strongly encouraged to include an economic component (e.g., how are crop yields affected, or a cost-
benefit analysis)

e  The Project Description portion of the application must include a section providing a clear justification for
the system studied, in terms of economic and/or societal benefit to agriculture and rural communities.
Studies of model systems may be submitted to the program only if knowledge gained is applied to systems
of economic or societal importance within the submitted project.

e Applications that do not address at least one of the stated research program priorities will not be reviewed.

e Ifaproject is funded, beginning in the first year of funding, the project director will be required to attend
annual investigator meetings. Reasonable travel expenses should be included as part of the project budget.

2. Arthropod and Nematode Biology and Management: Suborganismal Biology
Program Code - 91112
National Program Leader — Dr. Mary Purcell-Miramontes (202-205-0440 or mpurcell@csrees.usda.gov)
Total Program Funds — approximately $3.3 million
Proposed Program Funds —
e  Proposed research project budget requests must not exceed $400,000 for project periods of 2-4 years
(including indirect costs).
e  Requests exceeding the budgetary guidelines above will not be reviewed.
Letter of Intent Deadline — April 1, 2009 (5:00 P.M., ET) see the Part II, F for format and submission instructions.
Anticipated Application Deadline — June 24, 2009 (5:00 P.M., ET); the firm deadline will be made available in the
AFRI RFA.

Background

The Suborganismal Biology element of the Arthropod and Nematode Biology and Management program supports
hypothesis-driven research at the cellular and molecular levels to address the problem of managing arthropod and
nematode pests and the Nation’s over-dependence on harmful pesticide applications. Advances in the molecular
genetics, physiology, biochemistry, and genomics of arthropods and nematodes are poised to provide novel solutions
to these problems that threaten the Nation’s food supply and natural resources.
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FY 2009 Priorities for Research Projects — Applicants must address at least one of the following priorities.

1.

Characterization of digestive physiology, endocrine, neurophysiological, or biochemical processes of
arthropods and nematodes.

Understanding the cellular, biochemical, and molecular level interactions of arthropods or nematodes with
associated organisms (e.g. host plants, livestock, microbes, or beneficial organisms).

Elucidation of the mechanism of action of novel targets for pest control, including semiochemicals and
fundamental pesticide resistance studies.

Other Key Information

A letter of intent is required for this program. The letter of intent deadline is April 1, 2009, by 5:00 P.M.,
Eastern Time. Format and content for the letter of intent can be found in Part 11, F.

This is a non-integrated program. Please refer to Part |11, A for eligibility criteria.

The Project Description portion of the application must include a section providing a clear justification for
the system studied, in terms of economic and/or societal benefit to agriculture and rural communities.
Studies of model systems may be submitted to the program only if knowledge gained is applied to systems
of economic or societal importance within the submitted project.

Applications that do not address at least one of the stated research program priorities will not be reviewed.

If a project is funded, beginning in the first year of funding, the project director will be required to attend
annual investigator meetings. Reasonable travel expenses should be included as part of the project budget.

3. Arthropod and Nematode Biology and Management: Tools, Resources, and Genomics

Program Code - 91113
National Program Leader — Dr. Mary Purcell-Miramontes (202-205-0440 or mpurcell@csrees.usda.gov)

Total Program Funds — approximately $3.7 million

Proposed Program Funds —

Proposed research project budget requests must not exceed $750,000 for project periods of 2-4 years
(including indirect costs).

Mini-tool development budget requests can range between $50,000 and $100,000. Budget requests must
not exceed $100,000 for project periods of 1-2 years (including indirect costs).

Requests exceeding the budgetary guidelines above will not be reviewed.

Letter of Intent Deadline — April 1, 2009 (5:00 P.M., ET); see Part II, F for format and submission instructions.

Anticipated Application Deadline — June 24, 2009 (5:00 P.M., ET); the firm deadline will be made available in the

AFRI RFA.

Background

The Tools, Resources, and Genomics program element of the Arthropod and Nematode Biology and
Management program will support research to better develop genomic tools, resources, and tool
development for agriculturally important arthropods or nematodes to facilitate future genome sequencing
and annotations studies or lead to hypothesis-driven research in the future.

FY 2009 Priorities for Research Projects — Applicants must address at least one of the following priorities.

1.

Develop innovative approaches for mapping, identification, sequencing, and/or expression of genes to
enable future studies on genome organization and lead to hypothesis testing. Utilization of newer-
generation sequencing technologies for transcriptome analysis to address a key biological function of a
specific tissue or life stage relevant to future pest control is encouraged
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Generate bioinformatic tools to manage and interpret sequence data (e.g. analytical tools for integrative and
comparative genomics), technology platforms, and computational resources.

Characterize the function(s) of genes or networks of genes. Proposals that include development of
methodologies (e.g., RNAI, VIGS) for functional studies of plant-pest interactions are particularly
encouraged.

Mini-tool Development Grants: Beginning in FY 2009, this program will also accept smaller-sized proposals for
between $50,000 and $100,000 to develop genomic tools for targeted groups of agricultural pests that are
significantly lacking genomic information. This year, we are restricting these mini-grant proposals to only
lepidopteran insects that are major pests of agriculture. We anticipate soliciting proposals in the future to develop
genomic tools for another targeted pest group.

Other Key Information

A letter of intent is required for this program. The letter of intent deadline is April 1, 2009, by 5:00 P.M.,
Eastern Time. Format and content for the letter of intent can be found in Part II, F.

This is a non-integrated program. Please refer to Part 111, A for eligibility criteria.

The Project Description portion of the application must include a section providing a clear justification for
the system studied, in terms of economic and/or societal benefit to agriculture and rural communities.
Studies of model systems may be submitted to the program only if knowledge gained is applied to systems
of economic or societal importance within the submitted project.

The outcome of all draft sequencing projects is expected to include generation of high quality sequence
data, organization of sequence reads into contiguous sequences (contigs), correlation with physical maps
when appropriate, annotation of open reading frames, and deposition of information in a publicly accessible
database.

If proposing microarray studies, applicants should include a statement addressing Minimum Information
About Microarray Experiment (MIAME) compliance, see www.mged.org. Applications involving the
development of microarrays should include plans for distributing the arrays as a community resource.
Collaboration with international partners is appropriate; however, applications must be submitted by
eligible U.S. institutions.

Information (e.g., Web site addresses) necessary to access publicly available genomic sequence data should
be provided in the Project Narrative portion of the application. Applicants are expected to explain if the
sequence data is not publicly available or there are restrictions on its availability.

Investigators are encouraged to seek support from other sources so that complete sequence data can be
obtained in a reasonable time frame. If parallel support from another agency is under consideration or being
planned, investigators should indicate in the proposal how the funded activity will be organized and
coordinated within the larger project.

Applications that do not address at least one of the stated research program priorities will not be reviewed.

If a project is funded, beginning in the first year of funding, the project director will be required to attend
annual investigator meetings. Reasonable travel expenses should be included as part of the project budget.
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b. Protection of Managed Bees Coordinated Agricultural Project (CAP)

Program Code - 91910
National Program Leader — Dr. Mary Purcell-Miramontes (202-205-0440 or mpurcell@csrees.usda.gov)

Total Program Funds — approximately $3 Million
Proposed Budget Request —

e  Proposed project budget for a new Integrated CAP for continuing activities must not exceed a total budget

including indirect costs of $3,000,000 for a project period of 3 years

e  Requests exceeding the budgetary guidelines above will be returned without review.
Letter of Intent Deadline - March 2, 2009 (5:00 ET); see Part I, F for format and submission instructions.
Anticipated Application Deadline — May 1, 2009 (5:00 P.M. ET); the firm deadline will be made available in the
AFRI RFA.

Background

Bee pollination is responsible for $15 billion in added crop value, particularly for specialty crops, such as almonds
and other nuts, berries, fruits, and vegetables. Bee populations throughout the U.S. are in serious decline due to
pests, diseases, and environmental stresses, including pesticide exposure, inadequate nutritional resources, and
extreme temperatures. In addition, a potentially new phenomenon, tentatively termed Colony Collapse Disorder, is
threatening the honey bee industry and potentially may impact the Nation’s food supply. It has become increasingly
difficult for beekeepers to meet the pollination demand for several crops and the cost of bees used for pollination
services has more than doubled. The recent completion of the honey bee genome and whole genome microarray may
allow researchers to develop effective strategies to better protect managed bees and to improve the viability of the
apiculture industry. A coordinated approach that links basic and applied research, in conjunction with extension
and educational activities to better protect and manage bee pollinators is essential.

The program anticipates making one award as a continuation grant, which is a grant instrument by which the
Department agrees to support a specified level of effort for a predetermined project period (e.g. annually).
Additional support will be made at a future date. Provided that performance has been satisfactory, appropriations are
available for this purpose, and continued support is in the best interest of the Federal government and the public.
Solicitation for new Integrated CAP proposals on this topic is not anticipated the following year.

FY 2009 Priority for Integrated CAP Projects — Applicants must address the following priority.
This program invites a new applications but proposed activities must complement ongoing research and extension
efforts to address CCD in the US. The submitted proposal must include the following priorities:

1. Determine and mitigate the causes of CCD in honey bees

2. Incorporate pathogen or disease resistant traits and increase genetic diversity of honey bees, which includes
improving conservation and management practices for non-Apis pollinators

3. Deliver research knowledge developed via extension or educational programs to apiculture clientele
Other Key Information
e A letter of intent is required for this program. The letter of intent deadline is March 2, 2009, by 5:00 P.M.,

Eastern Time. See Part II, F for format and submission instructions.

e Thisis an integrated program. Please refer to Part 11, A for eligibility criteria.

e  Project proposals must include at least two of the three components of the agricultural knowledge system
(i.e., research, education, and extension). Each component should be represented by one or more objectives
within the proposal. Projects must budget sufficient resources to carry out the proposed set of research,
extension and/or education activities, with no more than two-thirds of a project’s budget being allocated
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to a single knowledge area. Please see Part I1.C.2 for a full listing of integrated project requirements,
which should be followed closely to ensure success in the peer review process.

Please see Part IV, A for the criteria that will be used to evaluate integrated proposals. Applicants are also
encouraged to see http://www.csrees.usda.gov/funding/integrated/integrated for an example of an
integrated proposal and other grant-writing resources.

Applications must include the elements of a logic model detailing the activities, outputs, and outcomes of
the proposed project. This information may be provided as a narrative or formatted into a logic model
chart. The logic model planning process is a tool that should be used to develop your project before
writing your proposal. Two additional pages are allowed for this information. More information and
resources related to the logic model planning process are provided at
http://www.csrees.usda.gov/funding/integrated/integrated logic_model.html.

The AFRI encourages integrated projects that develop content suitable for delivery through eXtension. This
content is for “end users” as opposed to staff development and must align with the eXtension Guiding
Principles, Implementation Plan and other requirements as presented at
http://about.extension.org/university-researcher/. Funds may be used to contribute to an existing
Community of Practice or to form a new Community of Practice as appropriate.

The AFRI encourages integrated projects that lead to measurable, documented changes in learning, actions
or conditions in Family and Consumer Sciences disciplines and/or projects suitable for 4-H audiences and
stakeholder groups while meeting identified program priorities. 4-H projects should align with 4-H
Mission mandates of Science, Engineering, Technology, Healthy Living or Citizenship. See guiding
principles at http://www.national4-hheadquarters.gov/ <http://www.national4-hheadquarters.gov/ or contact
your university Cooperative Extension headquarters or Family and Consumer Sciences State Leaders.

Applicants are strongly encouraged to see the previously funded CAP awards for guidance
(e.g. http://www.aicap.umd.edu/; http://www.prrs.org/; http://maswheat.ucdavis.edu/;
http://www.uark.edu/ua/ricecap/)

Flexibility in attainment of project goals is an important feature of CAP projects. It is recognized that
unexpected advances and promising leads, or unforeseen needs related to project goals and objectives, may
emerge during the project. As a result, objectives may be revised and/or new objectives may be developed
with associated budget adjustments. In addition, the program does not expect that all investigators
associated with the proposed project will be supported throughout its duration. It is suggested that
investigators involved in shorter-term, specific tasks be supported through a series of renewable
subcontracts.

CAP projects should include an advisory board of principal stakeholders and partners (to aid in evaluation
of scientific merit, agricultural relevance, and progress). The advisory board will also serve to identify the
most promising objectives and work plans to pursue in the coming year (for which sub-contracts and plans
of work would subsequently be submitted for approval from the Authorized Departmental Officer).

The lead project director is expected to make a significant time commitment to assure that the project
remains his or her top priority. To support the lead project director, as well as other project personnel,
applicants are encouraged to include additional administrative support in the budget request.

A project management plan should be included to ensure efficient functioning of the CAP team. The plan
should include an organizational chart, administrative timeline, a description of how the project will be
governed, and identification of short-, medium- and long-term metrics to be evaluated, roles and
responsibilities of team members, a mechanism whereby progress metrics can be evaluated for future
budgetary allocations, and how the project will complement and/or link to existing programs or projects.
The plan must include an exit strategy beyond the requested award period, without assuming long-term
NRI support
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e The CAP program must develop publicly accessible products such as (but not limited to):

=  Standardized protocols for various areas (e.g. diagnostics for pest or pathogen detection,
resistance, or breeding studies);

=  Sample repositories and databases;

= Genomics/proteomics tools, reagents, and protocols (e.g. arrays, clone sets, bioinformatics tools,
and services); or

= Extension and communication programs (e.g. training tools, demonstrations, conferences,
continuing education, publications, impact assessment, and Web sites).

e Leveraging and coordinating project resources with other USDA and non-USDA efforts for the same area;
e Project budget must not exceed $1,000,000 per year.

o Filling critical knowledge gaps including the exploration of some high-risk approaches.

e Ifaproject is funded, beginning in the first year of funding, project directors are required to organize

annual meetings for the CAP group. Reasonable travel expenses should be included as part of the project
budget.

c. Microbial Biology: Microbial Associations with Plants

Program Code - 91210
National Program Leader — Dr. Ann Lichens-Park (202-401-6460 or apark(@csrees.usda.gov)

Total Program Funds — approximately $7.4 million
Proposed Budget Restrictions —

e  Proposed research project budget requests must not exceed $400,000 for project periods

of 2-4 years (including indirect costs).

e Requests exceeding the budgetary guidelines above will not be reviewed.
Letter of Intent Deadline — February 16, 2009 (5:00 P.M., ET); see Part II, F for format and submission instructions.
Anticipated Application Deadline — April 30, 2009 (5:00 P.M., ET); the firm deadline will be made available in the
AFRI RFA.

Background

Microorganisms are critical to the productivity and sustainability of agricultural ecosystems. Unlocking the
information in microbial genomes is essential to understanding the molecular mechanisms underlying agriculturally
relevant processes in microbes and managing microorganisms for the benefit of U.S. agriculture. These processes
include pathogenicity, disease suppression by biological control agents, and growth promotion. Mechanisms of
microbial communication between microbes in communities or in association with plants must be elucidated to
understand the molecular mechanisms underlying agriculturally relevant processes within microbes, between
microbes, and between microbes and their hosts. This program supports: 1) fundamental hypothesis-driven research
on the interactions between microorganisms and plants with which they are associated and 2) characterization of and
communication in plant-associated microbial communities in agriculturally relevant environments. The program
encourages application of knowledge gained to systems of economic importance to U.S. agriculture or of importance
to agricultural sustainability.

Microorganisms have a tremendous impact on the productivity and profitability of U.S. agriculture. Microorganisms
may increase productivity, cause or help prevent disease, and/or affect the safety and quality of the Nation’s food
supply. New microbes and microbial communities are routinely being discovered and characterized as genomic and
metagenomic tools become readily available to the research community. The pattern and distribution of microbes
can have a tremendous effect on the environment. Understanding both the interaction of individual microbes with
their host and how communities of microbes become established, communicate, and prosper are essential to
elucidate the mechanisms by which microbes impact agricultural production.
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This program enhances the protection and safety of the Nation’s agriculture and food supply. More specifically,
through science-based knowledge and education, information and technologies are developed and delivered that
reduce the incidence of food-borne illnesses and contaminants and reduce the number and severity of agricultural
pest and disease outbreaks. Understanding the nature of microbes and their communities will assure sustainable
agricultural production systems to provide food, fiber, and biofuels for tomorrow. Additionally, aspects of these
programs enhance economic opportunities for agricultural producers and protect the Nation’s natural resource base
and environment.

To meet these identified needs of agriculture, the long-term (10-year) goals for this program are: improved
resistance to high-impact plant diseases based on knowledge of plant pathogens, their plant hosts, and host-pathogen
interactions; improved methods of manipulating plant-associated microorganisms to develop more effective,
environmentally sound, profitable, and safer disease management practices by interfering with microbial cell to cell
signaling; and improved understanding of how pathogens spread within a plant.

FY 2009 Priorities for Research Projects — Applicants must address at least one of the following priorities.
1. Elucidation of molecular mechanisms of disease and resistance interactions between microbial plant
pathogens and their host plants. This priority area will accept research applications that focus only on the
microorganism, as well as applications that focus on the association between the microorganism and the
plant. Applications that address plant defense or plant disease resistance genes without a significant focus
on the microorganism are not appropriate for this program.

2. The determination of the molecular mechanisms of communication among members of microbial
communities including discovery of new microbial members of such communities, and determination of
molecular mechanisms of communication between plant-associated microorganisms (e.g. plant pathogens,
endophytes, microbial biological control agents, and nitrogen-fixing bacterial endosymbionts) and their
plant hosts. This priority area includes elucidation of the basis of microbial community composition,
communication associated with microbial quorum sensing, and signaling between plants and their
associated microbial communities.

3. Mechanisms by which pathogens spread over short distances, within a plant host or between neighboring
plants. Pathogens studied under this priority area can be either plant pathogens or human food safety
pathogens associated with plants.

Other Key Information
e A letter of intent is required for this program. The letter of intent deadline is February 16, 2009, by 5:00
P.M., Eastern Time. Format and content for the letter of intent can be found in Part II, F.

e This is a non-integrated program. Please refer to Part I11, A for eligibility criteria.

e Applications must address microbial associations with plants using microorganisms and/or plants that are
economically important or that are important to agricultural sustainability and understanding of
agroecosystems (e.g. microorganisms that contribute to more environmentally sustainable crop production).
In the “Rationale and Significance” section of the project description, applicants are required to include a
subsection entitled “Justification of Relevance to U.S. Agriculture” providing a clear justification for the
system studied in terms of economic and/or societal benefit to U.S. agriculture.

e Studies of model systems may be submitted to the program only if knowledge gained is applied to systems
of economic or societal importance to U.S. agriculture within the experimental design of the submitted
project and to be implemented during the project period. If the application focuses significantly on the plant
side of the association in addition to the microbes, knowledge gained from a model plant must be applied to
a plant of economic importance to U.S. agriculture or to agricultural sustainability.

e  Applications that focus on how microbial processes affect the soil environment should consider
submission to the Soil Processes program.
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e Applicants proposing to study long-distance spread of plant pathogens of significant consequence should
consider submission to the Plant Biosecurity program.

e Applications that do not address at least one of the stated research program priorities will not be reviewed.

e Ifaproject is funded, beginning in the first year of funding, the project director will be required to attend
annual investigator meetings. Reasonable travel expenses should be included as part of the project budget.

d. Microbial Genomics

National Program Leaders —
Dr. Ann Lichens-Park (202-401-6460 or apark@csrees.usda.gov)
Dr. Daniel Jones (202-401-6854 or djones@csrees.usda.gov)
Total Program Funds — approximately $11 million total
Proposed Budget Requests — This program contains two elements. See each program element for additional
budgetary information.
1. Microbial Genomics: Genome Sequencing
2. Microbial Genomics: Functional Genomics of Microorganisms
Letter of Intent Deadline — See each program element for additional information
Application Deadline — See each program element for additional details.

Please Note: It is anticipated that in Fiscal Year 2010, this program will solicit applications to improve microbial
genome sequence analysis by improving communication between microbial genomics databases.

Overview

The Microbial Genomics program is part of the larger effort at CSREES to use the understanding of the biological
role of gene sequences and gene expression to address the CSREES strategic goals to enhance economic
opportunities for agricultural producers and to enhance the protection and safety of the Nation’s agriculture and food
supply. Investment in microbial genomics has and will continue to enable improvements in the quality of
agricultural commodities and products and the realization of more efficient and sustainable production practices.
Public investment in genome sequencing of agriculturally relevant microbial species will result in improved traits of
commodities and more efficient breeding programs; discovery and utilization of microbes to enhance innate
properties of agriculturally important organisms; improved animal and plant production and protection; and facilitate
better stewardship of land, air and water resources.

1. Microbial Genomics: Genome Sequencing

Program Code - 91311
National Program Leaders —
Dr. Ann Lichens-Park (202-401-6460 or apark@csrees.usda.gov)
Dr. Daniel Jones (202-401-6854 or djones@csrees.usda.gov)
Total Program Funds — approximately $5 million
Proposed Budget Requests —
e Proposed research project budget request should not exceed $1.2 million (including indirect costs) for
research project periods of up to 3 years.
e  The total amount of support available for this program from CSREES will be approximately $5 million
Letter of Intent Deadline — Not required for this program.
Anticipated Application Deadline — March 2, 2009 (5:00 P.M., ET); the firm deadline will be made available in the
AFRI RFA.
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This program element is offered in partnership with the National Science Foundation (NSF). Please note that
proposals submitted for review in this program element must be submitted through USDA/CSREES in accordance
with submission instructions outlined in the separate program solicitation for the FY 2009 USDA-CSREES/NSF
Microbial Genome Sequencing Program. Visit the program website (see
http://www.csrees.usda.gov/funding/microbial genome_sequencing_program.html) for detailed application
submission and project deadline information.

Background
The availability of genome sequences provides the foundation for understanding how microorganisms function and
live, and how they interact with their environments and with other organisms. The sequences are expected to be
available to and used by a community of investigators to address issues of scientific and societal importance
including:

e Novel aspects of microbial biochemistry, physiology, metabolism, development and cellular biology;

e  The diversity and the roles microorganisms play in complex ecosystems and in global geochemical cycles;

e The impact that microorganisms have on the productivity and sustainability of agriculture and natural
resources (e.g., forestry, soil and water), and on the safety and quality of the nation's food supply; and

e The organization and evolution of microbial genomes, and the mechanisms of transmission, exchange and
reshuffling of genetic information.

Other Key Information

e This is a non-integrated program. Please refer to Part I11, A for eligibility criteria.

2. Microbial Genomics: Functional Genomics of Microorganisms
Program Code - 91312
National Program Leader —Dr. Ann Lichens-Park (202-401-6460 or apark(@csrees.usda.gov)
Total Program Funds — approximately $6 million, including $5 million for research projects and up to $1 million for
an education project.
Proposed Budget Requests —
e  Proposed budgets must not exceed $1 million (including indirect costs) for project periods up to four years.
e Requests exceeding the budgetary guidelines above will be returned without review.
Letter of Intent Deadline — February 5, 2009 (5:00 P.M., ET); see Part I, F for format and submission instructions.
Anticipated Application Deadline — April 16, 2009 (5:00 P.M. ET); the firm deadline will be made available in the
AFRI RFA.

Background

The Functional Genomics program element of the Microbial Genomics Program increases the understanding of the
biological role of gene sequences in agriculturally important microorganisms and links these sequences to
physiological functions or agricultural and food processes involving microbes. The goal of the program is to support
large-scale functional analysis of genomic sequences of agriculturally relevant microbes.

To meet these identified needs of agriculture, the long-term (10-year) goals for this program are to increase the
ability to manipulate microorganisms to benefit U.S. agriculture, based on improved understanding of microbial
processes, create faster, more accurate and cost-effective detection and diagnosis of plant and animal pathogens, and
improve methods of managing plant and animal pathogens and other agriculturally relevant microbes.
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FY 2009 Priorities for Research Projects — Applicants must address at least one of the following priorities.

1.

2.

3.

Characterization of mechanisms of pathogenicity by microorganisms;

Characterization of mechanisms of non-pathogenic interactions between microbes or between microbes and
their hosts; and

Characterization of mechanisms used by microorganisms to survive or respond to environmental changes.

Other Key Information

A letter of intent is required for this program. The letter of intent deadline is February 5, 2009, by 5:00
P.M., Eastern Time. Format and content for the letter of intent can be found in Part II, F.

This is a non-integrated program. Please refer to Part I11, A for eligibility criteria.

The microbe(s) of study must be of importance to U.S. agriculture. Research projects are expected to utilize
current and emerging high-throughput technologies such as microarrays and/or proteomics to analyze the
spatial and/or temporal expression of sets of genes and/or proteins.

Research projects are also expected to identify genes expressed or proteins present under different
environmental conditions or as part of particular metabolic or regulatory pathways. If proposing microarray
studies, applicants are strongly encouraged to include a statement addressing Minimum Information About
Microarray Experiment (MIAME) compliance, see www.mged.org. Applications involving the
development of microarrays should include plans for distributing the arrays as a community resource.
Collaboration with international partners is appropriate; however, applications must be submitted by
eligible U.S. institutions.

Research in this area should address the characterization of the molecular mechanisms responsible for
microbial processes enabled by the availability of a sequenced microbial genome or genomes.

Research activities should characterize, on a large scale, the function of genes or networks of genes in
microbe(s) having a completely, or almost completely, sequenced genome.

For research projects, information (e.g. Web site addresses) necessary to access publicly available genomic
sequence data of such microbe(s) should be provided in the Project Description portion of the application.
Applicants are expected to explain in the Project Description if the sequence data is not publicly available
or there are restrictions on its availability.

This program will not support whole genome sequencing of microbes. Such studies should be submitted to
the FY 2009 USDA-CSREES/NSF Microbial Genome Sequencing Program through USDA/CSREES in
accordance with submission instructions outlined in the program solicitation available at

http://www.csrees.usda.gov/funding/microbial _genome_sequencing_program.html.

If a project is funded, beginning in the first year of funding, the project director will be required to attend
annual investigator meetings. Reasonable travel expenses should be included as part of the project budget.

FY 2009 Priority for Education Projects — Applicants must address the following priority.

1.

Development of innovative, research-based graduate education and training activities in the application of
knowledge gained from microbial genome sequencing and/or microbial functional genomics to solving
problems facing U.S. agriculture. Applications are encouraged to combine microbial genomics education
with education about microbial detection and diagnosis in agriculturally relevant setting(s) e.g. on field
crops or in facilities associated with production of livestock. Students should gain strengths in multiple
disciplines relevant to this topic while maintaining competence in their major field (e.g., plant pathology,
animal health or microbial genomics) by focusing on problem-oriented rather than discipline-oriented
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education and research. The project should offer training and experience relevant to both academic and
nonacademic careers.

Other Key Information
e A letter of intent is required for this program. The letter of intent deadline is February 5, 2009, by 5:00
P.M., Eastern Time. Format and content for the letter of intent can be found in Part II, F.

e This is a non-integrated program. Please refer to Part I11, A for eligibility criteria.

e For Education projects, the contribution to the graduate stipend is up to $30,000 per year per student,
accompanied with a tuition allowance of up to $12,000 per year per student.

e Please see Part IV, A. for the criteria that will be used to evaluate education proposals.
e Applications that do not address the stated education program priority will be returned without review.

e Ifaproject is funded, beginning in the first year of funding, the project director will be required to attend
annual investigator meetings. Reasonable travel expenses should be included as part of the project budget.

e. Plant Biology

National Program Leaders —

Dr. Liang-Shiou Lin (202-401-5042 or llin@csrees.usda.gov)

Dr. Ed Kaleikau (202-401-1931 or ekaleikau@csrees.usda.gov)

Dr. Diana Jerkins (202-401-6996 or djerkins@csrees.usda.gov)
Total Program Funds — approximately $12.25 million
Proposed Budget Requests — This program contains three elements. See each program element for additional
budgetary information.

1. Plant Biology: Environmental Stress

2. Plant Biology: Biochemistry

3. Plant Biology: Growth and Development
Letter of Intent — Required for each program element. See Part II, F for format and submission instructions.
Application Deadline — See each program element for additional details.

Overview

This program supports projects that will provide fundamental knowledge for improvement and sustainability of
agricultural plant and forestry production. Knowledge of plant biology from the molecular to the systems level
provides the foundation for development of plants with increased productivity, fitness, and use. Such fundamental
understanding of plant biology will allow scientists to make use of the increasing wealth of genomics data and tools
and to develop new varieties of agricultural plants through plant breeding and biotechnology approaches. The
science-based knowledge contributed by this program can lead to increased economic opportunities for producers
and consumers by reducing production costs, improving quality, and increasing value of agricultural plant products.
This knowledge will allow U.S. agriculture to face critical issues in bioenergy, climate change, loss of agricultural
land, and increasing global competition.
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1. Plant Biology: Environmental Stress
Program Code - 91412
National Program Leader — Dr. Diana Jerkins (202-401-6996 or djerkins@csrees.usda.gov)
Total Program Funds — approximately $4.0 million
Proposed Budget Requests —
e  Proposed research project budget requests must not exceed $350,000 for project period of 2-4 years
(including indirect costs).
e Requests exceeding the budgetary guidelines above will be returned without review.
Letter of Intent Deadline — January 30, 2009 (5:00 P.M., ET); see the Part II, F for format and submission
instructions.
Anticipated Application Deadline — March 27, 2009 (5:00 P.M., ET); the firm deadline will be made available in the
AFRI RFA.

Background

The future of agricultural productivity and sustainability depends on the ability of agricultural and forestry plants to
grow and be productive in response to a changing environment, from short-term challenges, such as interannual
climate variability and flooding, to long-term challenges, such as global climate change, sustained drought, and loss
of arable land. This program supports fundamental research projects to improve and understand plant tolerance and
resistance to environmental and climatic stress. These stresses can significantly reduce agricultural plant and
forestry productivity Research ranging from genomics to physiology and from cell to field level will provide the
basic knowledge to devise new or improved strategies for decreasing the impact of environmental stress and climate
change on agricultural and forest productivity and sustainability. The knowledge of how plants respond to
environmental stress will make possible economically and environmentally sustainable plant production for
affordable, high quality food, feed, and fiber and to meet increasing demands for bioenergy and biobased products.

To meet these identified needs of agriculture, the long-term (10-year) goals for this program are: to generate
fundamental knowledge through laboratory and field studies, when appropriate, regarding the mechanisms of plant
cell abiotic stress response; to use fundamental knowledge from cell to field level to develop approaches and tools to
aid agricultural plant productivity in response to reduced inputs or increased environmental stresses; and to develop,
through biotechnology and/or breeding, new plant lines or populations for improved stress resistance or tolerance in
agricultural plants.

FY 2009 Priorities for Research Projects — Applicants must address at least one of the following priorities.
1.  Water stress, including drought, salt, and flooding stress

2. Carbon dioxide/ozone stress
3. Nutrient stress

Research should identify and/or characterize genes, proteins, processes, and/or networks that contribute to abiotic
stress tolerance for the program priorities above. Applications must focus on characterization and understanding of
the mechanism(s) used by particular plant species in adaptation to or tolerance of specific environmental
condition(s). Such research should be hypothesis-driven and may include molecular, physiological, biochemical,
and/or cell biological approaches.

Other Key Information
o A letter of intent is required for this program. The letter of intent deadline is January 30, 2009, by 5:00
P.M., Eastern Time. Format and content for the letter of intent can be found in Part I, F.

e This is a non-integrated program. Please refer to Part I11, A for eligibility criteria.

e Proposals in the priority areas of Carbon Dioxide/Ozone Stress, Nutrient Stress, and Temperature Stress are
solicited on a rotating basis. It is anticipated that proposals on Water Stress will continue to be solicited
each year. The anticipated priority rotation schedule is:
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FY 2010: Nutrient Stress and Temperature Stress
FY 2011: Temperature Stress and Carbon Dioxide/Ozone Stress
FY 2012: Carbon Dioxide/Ozone Stress and Nutrient Stress

e All applications must demonstrate a clear line to a realistic environmental problem and use realistic
treatments and measurement of plant stress status and environmental conditions. Applications where the
proposed research integrates molecular biology methods with physiological or ecophysiological approaches
will be most competitive.

e Use of Plant Breeding — applications combining hypothesis-driven research and plant breeding techniques
to develop products (germplasm) beneficial to the community are appropriate for this program. Projects
which develop stress-tolerant varieties without proposing research to characterize plant stress response
mechanisms are not appropriate for the program.

e For Postdoctoral grant applications, the program encourages projects that focus on physiology-based
research or combine physiology with molecular or genomic approaches. The postdoctoral mentor should
have expertise in plant physiology.

e Use of Model Species - Studies of non-agricultural model systems may still be submitted to the program if
the knowledge gained is utilized for study of plants of economic or societal importance in the submitted
project and such study is a significant and integral component within the experimental design. This
program will no longer accept projects solely using non-agricultural model species. Importance of the
proposed research to agricultural productivity and sustainability should be clearly indicated in the
application.

e Functional analysis of genes involved in the processes outlined in the program priorities is appropriate for
this program. Phytoremediation and adaptation to biotic stresses, such as herbivory or pests, should not be
submitted to this program. For applications containing ecosystem level studies, applicants should consider
submission to the Managed Ecosystems program. Functional analyses of agriculturally important genes that
are not directly related to abiotic plant stress mechanisms are not appropriate for this program.

e Applications that do not address at least one of the stated research program priorities will be returned
without review.

e Ifaprojectis funded, beginning in the first year of funding, the project director will be required to attend
annual investigator meetings. Reasonable travel expenses should be included as part of the project budget.

2. Plant Biology: Biochemistry
Program Code - 91413
National Program [eader — Dr. Ed Kaleikau (202-401-1931 or ekaleikau@csrees.usda.gov)
Total Program Funds — approximately $4.25 million
Proposed Budget Requests —
e Proposed research project budget requests must not exceed $350,000 for project period of 2-4 years
(including indirect costs).
e  Requests exceeding the budgetary guidelines above will not be reviewed.
Letter of Intent Deadline — February 20, 2009 (5:00 P.M., ET); see the Part II, F for format and submission
instructions.
Anticipated Application Deadline — April 27, 2009 (5:00 P.M., ET); the firm deadline will be made available in the
AFRI RFA.
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Background

Identification and characterization of biochemical processes and pathways in the cell, as well as the genes and
proteins involved in biochemical processes and pathways, will facilitate development of agricultural and forestry
plants with improved or optimized performance. The lack of knowledge about a biochemical pathway or process
often limits the application of genomic and genetic information in improving agricultural plant and forest
productivity, quality, and sustainability. The goal of this program element is to provide basic knowledge about
biochemical processes, pathways, and interactions in agriculturally and economically important plants and related
organisms. Fundamental knowledge in biochemistry, combined with genomics, breeding, and other crop
improvement techniques, will lead to practical applications, such as enhancing the nutritional value of plant-based
foods, increasing the productivity and fitness of agricultural plants and trees, better utilizing trees and agricultural
plants for sustainable production of bioenergy, and developing agricultural plants as bioreactors to produce
important industrial compounds.

To meet these identified needs of agriculture, the long-term (10-year) goals for this program element are: to
contribute fundamental knowledge of biochemical pathways, processes, and mechanisms for potential utilization of
genomic sequences in agricultural plants; to use knowledge in plant biochemistry to increase plant production,
efficiency, and/or protection, to enhance nutrient content, utilization, and/or uptake and to improve or develop new
plant-based products; to create improved agricultural plant lines or populations through use of basic biochemical
knowledge and biotechnology; and to develop at least one reference agricultural species for biochemical studies.

FY 2009 Priorities for Research Projects — Applicants must address at least one of the following priorities.
1. Primary and secondary metabolism, with particular emphasis on improving plant productivity, fitness, or
quality.

2. Plant cell wall structure, formation, and modification, such as lignin, cellulose, or hemicellulose synthesis
and modification.

3. Nitrogen Fixation
For the program priorities listed above, research should be hypothesis-driven and either focus on characterization of
a biochemical process or pathway important for plant agricultural production systems or address a significant
problem in agricultural plant biology using a predominantly biochemical approach. Use of small-scale proteomics
or metabolomics is acceptable as part of the hypothesis-driven project to gain insight into biological systems.

Other Key Information
e A letter of intent is required for this program. The letter of intent deadline is February 20, 2009, by 5:00
P.M., Eastern Time. Format and content for the letter of intent can be found in Part II, F.

e This is a non-integrated program. Please refer to Part I11, A for eligibility criteria.

e Proposals in the priority areas of Cell Walls, Photosynthesis/Respiration, and Nitrogen Fixation are
solicited on a rotating basis. It is anticipated that proposals on Primary and Secondary Metabolism will
continue to be solicited each year. The anticipated priority rotation schedule is:

FY 2009: Plant Cell Wall and Nitrogen Fixation
FY 2010: Nitrogen Fixation and Photosynthesis/Respiration
FY 2011: Photosynthesis/Respiration and Plant Cell Wall

e Use of Model Species: Importance of the proposed research to agricultural productivity and sustainability
should be clearly indicated in the application. Researchers are strongly encouraged to conduct research
directly in a crop or forest species important to agriculture. Use of non-agricultural model systems is
acceptable if tools are not yet available in the agricultural species of interest. However, the investigator
must clearly indicate (1) how such non-agricultural model studies are relevant to agriculture and food
systems or forest species, (2) the strategy for transferring the knowledge to these species for agricultural or
forestry benefit, and (3) the potential timeframe for such transfer.
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e Functional analyses of genes involved in the processes outlined in the program priorities are appropriate for
this program. Applications on phytoremediation and the biochemistry of pest management should not be
submitted to this program. Applications that focus on plant environmental response and stress should
consider submission to Plant Biology: Environmental Stress program element. Applications that focus on
plant cell biology, such as studies on cytoskeleton, membrane transport, signal transduction, and
macromolecular trafficking that are critical for plant development, should consider submission to the Plant
Biology: Growth and Development program element unless the emphasis is on biochemistry, which will be
supported by this program element. Functional analyses of agriculturally important genes related to plant
disease are not appropriate for this program. For projects focused on metabolic engineering, the purposeful
alteration of metabolic pathways to understand and use cellular pathways for chemical transformation,
energy transduction, and supramolecular assembly, applicants may want to consider submission to the
Interagency Metabolic Engineering program (see http://www.metabolicengineering.gov).

e Applications that do not address at least one of the stated research program priorities will not be reviewed.

e Ifaproject is funded, beginning in the first year of funding, the project director will be required to attend
annual investigator meetings. Reasonable travel expenses should be included as part of the project budget.

3. Plant Biology: Growth and Development
Program Code - 91414
National Program [eader — Dr. Liang-Shiou Lin (202-401-5042 or llin@csrees.usda.gov)
Total Program Funds — approximately $4 million
Proposed Budget Requests —
e  Proposed research project budget requests must not exceed $350,000 for project period of 2-4 years
(including indirect costs).
e Requests exceeding the budgetary guidelines above will not be reviewed.
Letter of Intent Deadline — March 2, 2009 (5:00 P.M., ET); see the Part II, F for format and submission instructions.
Anticipated Application Deadline — May 19, 2009 (5:00 P.M., ET); the firm deadline will be made available in the
AFRI RFA.

Background

The plant research community is poised to apply recent advances in plant genomics to traits of economic value in
important agricultural species. For this application to occur, the fundamental knowledge on plant growth and
development must be well understood. The goal of this program element is to provide such knowledge over various
phases of the plant life cycle to improve crop and forest plants through modification of plant growth patterns or
developmental processes. This will provide greater profit and less risk for U.S. farmers in the ever more competitive
global market.

To meet these identified needs of agriculture, the long-term (10-year) goals for this program element are: to develop
agricultural models for studying plant developmental processes; to provide detailed understanding of signal
transduction mechanisms, such as hormones, light, gravity, etc., in agricultural plants in order to improve their
performance; and to enhance our ability to alter developmental processes of agricultural plants to improve plant
characteristics.

FY 2009 Priorities for Research Projects — Applicants must address at least one of the following priorities.
1. Molecular or genetic mechanisms underlying the formation of vegetative or reproductive structures.

2. Hormonal regulation of growth and development, including studies of “cross talk” between different
hormones or between hormones and other signals.

3. Characterization of cellular structures and processes that are crucial for plant development. These studies

are limited to membrane transport processes, cytoskeleton, and macromolecular trafficking. Proposals that
integrate cell biology with physiology are expected to be more competitive.
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Other Key Information
e A letter of intent is required for this program. The letter of intent deadline is March 2, 2009 by 5:00 P.M.,
Eastern Time. Format and content for the letter of intent can be found in Part II F.

e This is a non-integrated program. Please refer to Part I11, A for eligibility criteria.

e Functional analyses of genes involved in the processes outlined in the research priorities above are
appropriate for this program.

e Use of Model Species - Studies of non-agricultural model systems may still be submitted to the program if
the knowledge gained is utilized for study of plants of economic or societal importance in the submitted
project and such study is a significant and integral component within the experimental design. This
program will no longer accept projects solely using non-agricultural model species. Importance of the
proposed research to agricultural productivity and sustainability should be clearly indicated in the
application.

e Ifaproject is funded, beginning in the first year of funding, the project director will be required to attend
annual investigator meetings. Reasonable travel expenses should be included as part of the project budget.

f. Plant Biosecurity

Program Code - 91510
National Program Leader — Dr. Liang-Shiou Lin (202-401-5042 or llin@csrees.usda.gov)

Total Program Funds — approximately $4.3 million
Proposed Budget Requests —
e Proposed integrated project budget requests must not exceed $1million for project periods of 2-4 years
(including indirect costs).
e Proposed extension project budget requests must not exceed $350,000 for project periods of 2-4 years
(including indirect costs).
e Requests exceeding the budgetary guidelines above will be returned without review.
Letter of Intent Deadline — April 13, 2009 (5:00 P.M ET); see Part I, F for format and submission instructions.
Anticipated Application Deadline — June 26, 2009 (5:00 P.M. ET); the firm deadline will be made available in the
AFRI RFA.

Background

This program aims at ensuring a continued supply of safe, high-quality, affordable food and fiber for consumers in
the U.S. and international trade partners. The goal of the program is to harness our Nation’s scientific and
technological resources to help agricultural producers and professionals implement strategies to safeguard
agriculture in the U.S. from critical and emerging high-consequence plant pathogens and arthropods. To accomplish
this, the program will focus on integrated research and education and/or extension projects, as well as single-
function extension projects that counter threats to the agriculture system in the U.S., both by stepwise improvements
to current responses and by development of innovative new capabilities.

To meet these identified needs of agriculture, the long-term (10-year) goals for this program are: to provide the
understanding and technologies needed to anticipate, detect, mitigate, and recover from threats to the Nation’s
agricultural plant security; to provide decision makers and responders with knowledge and decision support tools
needed to anticipate, prevent, prepare for, and respond to agricultural threats of high-consequence plant pathogens
and arthropods; and implement strategies for control and elimination of high-consequence plant pathogens and
arthropods.

The proposed integrated project must address, by direct investigation of a high consequence pathogen or arthropod

(or with appropriate proxy species), gaps in knowledge of pathogens and arthropods of high economic/social impact
to the United States. Species of concern to U.S. plant biosecurity are characterized as emerging, invasive, or
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threatening pathogens or arthropods that may be introduced through intentional or natural pathways and once in the
U.S. pose a high risk of becoming established with significant consequences.

FY 2009 Priorities for Integrated Projects — Applicants must address at least one of the following priorities.

1.

Development of rapid detection/diagnostic procedures to facilitate monitoring and mitigation of plant
pathogens and arthropods of high consequence and importance. If genomic sequences are available for the
organisms of interest, investigators are encouraged to utilize these data. The application must contain a
compelling case for the proposed work relative to plant biosecurity as outlined in the “Background” section
of the project description. Education and/or extension activities must be included in the project.

Monitoring and mitigation of diseases caused by high consequence plant pathogens and arthropods through
extension/education programs to implement strategies resulting from, or developed in conjunction with,
etiological and epidemiological investigations. The application must contain a compelling case for the
proposed work relative to plant biosecurity as outlined in the “Background” section of the program
description.

Other Key Information

A letter of intent is required for this program. The letter of intent deadline is April 13, 2009, by 5:00 P.M.,
Eastern Time. Format and content for the letter of intent can be found in Part II, F.

This is an integrated program. Please refer to Part 111, A for eligibility criteria.

Project proposals must include at least two of the three components of the agricultural knowledge system
(i.e., research, education, and extension). Each component should be represented by one or more objectives
within the proposal. Projects must budget sufficient resources to carry out the proposed set of research,
extension and/or education activities, with no more than two-thirds of a project’s budget being allocated
to a single knowledge area. Please see Part I1.C.2 for a full listing of integrated project requirements,
which should be followed closely to ensure success in the peer review process.

Please see Part IV, A for the criteria that will be used to evaluate integrated proposals. Applicants are also
encouraged to see http://www.csrees.usda.gov/funding/integrated/integrated for an example of an
integrated proposal and other grant-writing resources.

Applications must include the elements of a logic model detailing the activities, outputs, and outcomes of
the proposed project. This information may be provided as a narrative or formatted into a logic model
chart. The logic model planning process is a tool that should be used to develop your project before
writing your proposal. Two additional pages are allowed for this information. More information and
resources related to the logic model planning process are provided at
http://www.csrees.usda.gov/funding/integrated/integrated logic_model.html.

The AFRI encourages integrated projects that develop content suitable for delivery through eXtension. This
content is for “end users” as opposed to staff development and must align with the eXtension Guiding
Principles, Implementation Plan and other requirements as presented at
http://about.extension.org/university-researcher/. Funds may be used to contribute to an existing
Community of Practice or to form a new Community of Practice as appropriate.

The AFRI encourages integrated projects that lead to measurable, documented changes in learning, actions
or conditions in Family and Consumer Sciences disciplines and/or projects suitable for 4-H audiences and
stakeholder groups while meeting identified program priorities. 4-H projects should align with 4-H
Mission mandates of Science, Engineering, Technology, Healthy Living or Citizenship. See guiding
principles at http://www.national4-hheadquarters.gov/ <http://www.national4-hheadquarters.gov/ or contact
your university Cooperative Extension headquarters or Family and Consumer Sciences State Leaders.

Diagnostic methods proposed should include protocols for preliminary validation with regard to specificity
(the ability to consistently detect the target organism without false positives or false negatives), precision
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(repeatability under the same conditions over time, and reproducibility between laboratories) and accuracy
(the degree of agreement of the determined value with the true value or accepted reference value).

When proposing management strategies, consideration may be given to decision support models such as
implementation plans for the Integrated Pest Management - Pest Information Platform for Extension &
Education (ipmPIPE; http://www.ipmpipe.org) or other similar models with direct benefit to producers.

If a project is funded, beginning in the first year of funding, the project director will be required to attend
annual investigator meetings. Reasonable travel expenses should be included as part of the project budget.

FY 2009 Priority for Extension Projects

1.

Identification and prioritization of common training and extension needs for first detectors for multiple
agencies, such as the Animal and Plant Health Inspection Service, Federal Parks (Department of Interior),
State Departments of Agriculture, and Forest Service, and development of curriculum and certification
programs to meet these needs. Project may involve the development of Web-based modules and delivery
strategies as well as assessment instruments that are valid and reliable for use in certification. Inclusion of
strategies for logistics of deployment and curriculum maintenance once the developmental phase is
completed will strengthen the proposal. Certification programs and grower education may be delivered
through outlets relevant to the target audience, which may include eXtension. The program should focus on
high-consequence plant pathogens or arthropod pests that are relevant to plant biosecurity as outlined in the
“Background” section of the program description.

Other Key Information

A letter of intent is required for this program. The letter of intent deadline is April 13, 2009, by 5:00 P.M.,
Eastern Time. Format and content for the letter of intent can be found in Part II, F.

This is an integrated program. Please refer to Part 111, A for eligibility criteria.

Diagnostic methods proposed should include protocols for preliminary validation with regard to specificity
(the ability to consistently detect the target organism without false positives or false negatives), precision
(repeatability under the same conditions over time, and reproducibility between laboratories) and accuracy
(the degree of agreement of the determined value with the true value or accepted reference value).

Please see Part IV, A for the criteria that will be used to evaluate proposals.

Applications must include the elements of a logic model detailing the activities, outputs, and outcomes of
the proposed project. This information may be provided as a narrative or formatted into a logic model
chart. The logic model planning process is a tool that should be used to develop your project before
writing your proposal. Two additional pages are allowed for this information. More information and
resources related to the logic model planning process are provided at
http://www.csrees.usda.gov/funding/integrated/integrated logic_model.html.

The AFRI encourages projects that develop content suitable for delivery through eXtension. This content is
for “end users” as opposed to staff development and must align with the eXtension Guiding Principles,
Implementation Plan and other requirements as presented at http://about.extension.org/university-
researcher/. Funds may be used to contribute to an existing Community of Practice or to form a new
Community of Practice as appropriate.

The AFRI encourages integrated projects that lead to measurable, documented changes in learning, actions
or conditions in Family and Consumer Sciences disciplines and/or projects suitable for 4-H audiences and
stakeholder groups while meeting identified program priorities. 4-H projects should align with 4-H
Mission mandates of Science, Engineering, Technology, Healthy Living or Citizenship. See guiding
principles at http://www.national4-hheadquarters.gov/ <http://www.national4-hheadquarters.gov/ or contact
your university Cooperative Extension headquarters or Family and Consumer Sciences State Leaders.
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e Ifaproject is funded, beginning in the first year of funding, the project director will be required to attend
annual investigator meetings. Reasonable travel expenses should be included as part of the project budget.

g. Plant Genome, Genetics, and Breeding

Program Code - 91610
National Program Leader — Dr. Ed Kaleikau (202-401-1931 or ekaleikau@csrees.usda.gov)

Total Program Funds — approximately $6.5 million total
Proposed Budget Requests —
e  For priorities 1, 2 and 3 proposed research project budget requests must not exceed a total budget of
$450,000 for project periods of 3 years (including indirect costs).
e For priorities 4 and 5, proposed research project budget requests must not exceed a total budget of $1
million for project periods of 2 years (including indirect costs).
e Requests exceeding the budgetary guidelines above will not be reviewed.
Letter of Intent Deadline — January 16, 2009 (5:00 P.M. ET); see Part II, F for format and submission instructions.
Anticipated Application Deadline — March 11, 2009 (5:00 P.M. ET); the firm deadline will be made available in the
AFRI RFA.

Overview

This program supports research projects ranging from conventional plant breeding to fundamental science in the
United States. The ultimate goal of the program is to contribute knowledge about the biology of agriculturally or
ecologically important plant processes and traits, which can be used to breed plants with enhanced value and
expanded utilities.

To meet these identified needs of agriculture, the long-term (10-year) goals for this program include increased
fundamental knowledge of the structure, function and organization of plant genomes to improve agricultural
efficiency and sustainability; effective integration of modern molecular breeding technologies and classical breeding
practice for U.S. crop and tree improvement; and improved U.S. varieties for agricultural growers and producers to
enhance American competitiveness.

Background

The program will focus on research to advance knowledge of breeding, genetics and genomics in agriculturally
significant crops in Poaceae (e.g., corn, rice, wheat, barley, sorghum, etc.), Fabaceae (e.g., soybean, peanut, alfalfa,
common bean, etc), and economically or ecologically significant conifers in U.S. planted or native forests. The use
of genome-wide high-throughput technologies and conventional breeding can lead to improved quality of human
nutrition, health, and well-being; enhanced economic opportunities; and protection of the environment.

FY 2009 Priorities for Research Projects — Applicants must address at least one of the following priorities.

1. Conventional breeding in Poaceae, Fabaceae or Conifers including cultivar and breed development,
selection theory, applied quantitative genetics, breeding for improved food quality, breeding for improved
local adaptation to biotic stress and abiotic stress, and participatory breeding. This research should be
developed with applied or fundamental goals in mind and may include but not limited to mapping and
identification of important genes (e.g., ESTs, cDNAs, BAC libraries, SNPs, micro-arrays, TILLING,
transformation technologies, etc.), MAS and QTL discovery, association genetic mapping, positional
cloning, and comparative genomics. Proposed research budget requests must not exceed a total budget of
$450,000 including indirect costs for project periods of 3 years for this priority.

2. Breeder centric data management and visualization tools and platforms necessary to link genomic data to
phenotypic traits of economic value in Poaceae or Fabaceae (e.g., “plant breeder’s tool box™). These
bioinformatic tools and resources should be developed with applied goals in mind, including but not limited
to mapping and deployment of beneficial QTL in conventional breeding programs and molecular
identification of beneficial alleles of any particular gene of agricultural significance. Proposed research
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budget requests must not exceed a total budget of $450,000 including indirect costs for project periods of 3
years for this priority

Functional genomics to increase understanding of the biological role of genomic sequence, including
coding, regulatory and repeated sequences, and to link these sequences to physiological functions or
agronomic traits for Poaceae or Fabaceae crop breeding. Proposed research budget requests must not
exceed a total budget of $450,000 including indirect costs for project periods of 3 years for this priority.

Structural genomics to improve the physical map of barley (Hordeum vulgare L.) or common bean
(Phaseolus vulgaris L.) and the utilization of next generation sequencing technologies to advance
knowledge of the gene space for genomic, genetic and breeding research in Poaceae and Fabaceae.
Proposed research budget requests must not exceed a total budget of $1 million ($500,000 per year)
including indirect costs for project periods of 2 years for this priority.

Research to fill knowledge gaps and adopt new genomic technologies that significantly reduce the breeding
cycle time and cost of phenotypic evaluations for improvements in U.S. wheat or rice production and
health. Activities must complement ongoing efforts of Coordinated Agricultural Projects (CAPs) for wheat
http://maswheat.ucdavis.edu/ or rice http://www.uark.edu/ua/ricecap/. Proposed research budget requests
must not exceed a total budget of $1 million ($500,000 per year) including indirect costs for project periods
of 2 years for this priority.

Other Key Information

A letter of intent is required for this program. The letter of intent deadline is January 16, 2009, by 5:00
P.M., Eastern Time. See Part II, F for format and submission instructions.

This is a non-integrated program. Please refer to Part 111, A for eligibility criteria.

For priorities 4 and 5, the program may make awards as continuation grants, which are grant instruments by
which the Department agrees to support a specified level of effort for a predetermined project period (e.g.,
annually) with a statement of intention to provide additional support at a future date, provided that
performance has been satisfactory, appropriations are available for this purpose, and continued support
would be in the best interest of the Federal government and the public. Proposed research budget requests
must not exceed a total budget of $1 million ($500,000 per year) including indirect costs for project periods
of 2 years for these priorities.

Applicants are encouraged to develop national and international collaborations with research groups
already working on the species of interest to minimize duplication of effort and maximize cost
effectiveness. U.S. collaboration with international partners is appropriate; however, applications must be
submitted by eligible U.S. institutions.

Applicants must justify the potential impact of the proposed research and demonstrate that they can apply
the most recent technologies. If tools and resources are developed (e.g., biological materials, germplasm,
software, etc.), an applicant must budget for and demonstrate an adequate and efficient storage and
distribution of the tools and resources once they are available. A description of quality control measures
must be included in the application.

Applicants must include a budgeted plan for the release of the results of their research to the public in a
timely manner. All sequence and expression data must be released to public repositories (e.g., Genbank
under the Bermuda standards; GEO under MIAME compliance; etc.). All phenotype and map data must be
deposited into an appropriate public database (e.g., major databases of the research community, etc.) in a
rapid timeframe after quality control tests. Arrangements must be documented in the application.

Researchers are encouraged to confer with the Crop Curators and Crop Germplasm Committees (CGCs) in
the USDA National Plant Germplasm System (NPGS) (www.ars-grin.gov/npgs/index.html) regarding the
desirability of depositing genetic stocks and experimental plant populations generated into the NPGS
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genebanks. Crop curators and the researchers need to define mutual responsibilities for quality assurance,
replenishing depleting stock, and the projected duration for the NPGS’s commitment to curate these
materials.

e Beginning in 2007, CGIAR International Agricultural Research Centers (e.g., CIMMYT, IRRI, CIAT, CIP,
ICRISAT, ICARDA) and some national genebanks began distributing germplasm of certain crops
accompanied by the FAO International Treaty’s Standard Material Transfer Agreement (SMTA).
Researchers are encouraged to confer with their host institution regarding how such materials should be
handled. For further information, see the International Treaty’s web site at
http://www.planttreaty.org/smta_en.htm

e For issues about intellectual property policy, applicants should consult the Agency’s intellectual property
web page at http://www.csrees.usda.gov/business/awards/intellprop.html

e Ifaproject is funded, beginning in the first year of funding, the project director will be required to attend
annual investigator meetings. Reasonable travel expenses should be included as part of the project budget.

e Applications that do not address at least one of the stated research program priorities will not be reviewed.

h. Applied Plant Genomics Coordinated Agricultural Project (CAP)

Program Code - 91710
National Program [eader — Dr. Ed Kaleikau (202-401-1931 or ekaleikau@csrees.usda.gov)
Total Program Funds — approximately $10 million which includes funding to administer continuation awards.
Proposed Budget Requests —
e Proposed integrated project budget requests for an Integrated CAP that is NOT crop species specific must
not exceed a total budget including indirect costs of $4 million for project periods of 4 years.
e Proposed integrated project budget requests for an Integrated CAP for continuing activities must not exceed
a total budget including indirect costs of $955,000 for Barley CAP for a project period of 1 year; $2.5
million for Conifer CAP for a project period of 2 years and; $3.75 million for Solanaceae CAP for a project
period of 3 years.
e Requests exceeding the budgetary guidelines above will not be reviewed.
Letter of Intent Deadline — January 16, 2009 (5:00 P.M., ET); see Part I, F for format and submission instructions.
Anticipated Application Deadline — March 11, 2009 (5:00 P.M. ET); the firm deadline will be made available in the
AFRI RFA.

Overview

This program supports integrated projects ranging from fundamental science to practical application for crop or
forestry improvement in the United States. The ultimate goal of the program is to contribute knowledge about the
biology of agriculturally important plant processes and traits, which can be used to develop plants with enhanced
value and expanded utilities through a combination of research, extension and/or education.

To meet these identified needs of agriculture, the long-term (10-year) goals for this program include increased
fundamental knowledge of the structure, function and organization of plant genomes to improve agricultural
efficiency and sustainability; effective integration of modern molecular breeding technologies and classical breeding
practice for U.S. crop and forestry improvement; and improved U.S. varieties for agricultural growers and producers
to enhance American competitiveness.

Background

This program is seeking applications for a community of researchers, educators, and extension specialists, to focus
on large-scale application and translation of genome discoveries and technology for U.S. crop or forestry
improvement. The goal of the CAP is to move science from the lab to the field to the marketplace and, in the
process, to solve real world problems. To accomplish this goal, the program is seeking applications that respond to
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existing or emerging problems, opportunities, and issues through the development and application of science-based
knowledge.

CAP applications are expected to demonstrate coherent and complementary activities with the ultimate goal of being
a National strategy or solution that is implemented for U.S. agricultural crops or forestry improvement.

Applications are expected to take advantage of recent advances in genomics and to translate basic discoveries and
knowledge to practical applications. Comprehensive approaches are expected to include coordinated work on
several of the following areas but not limited to: development and implementation of easy-to-use molecular markers
for breeding; establishment of mapping populations; utilization of functional genomic tools, resources, and
knowledge; identification of genomic intervals carrying genetic traits of interest (e.g., yield, quality, and disease and
pest resistance, stress tolerance, biomass, etc.); implementation of informatics-based tools for breeding;
development and use of extension tools to provide appropriate audiences with information on agricultural advances
and challenges; and education of future generations of agricultural scientists in technology use and transfer.

A CAP should seek to bring together a multi-state, multi-institutional, and multi-disciplinary team to integrate
genomic discoveries and technology with breeding practice; accelerate identification of traits of interest directly
useful to breeders to develop improved varieties; and develop education and /or extension efforts to complement
these activities. The intent of the CAP is to promote collaboration, open communication, the exchange of
information and the development of resources that accelerate application of genome discovery and technology to
plant improvement. The CAP aims to reduce duplication of efforts and integrate activities among individuals,
institutions, states, and regions. Therefore, applications should clearly articulate how a CAP grant will complement
and/or link with existing programs or projects.

CAP participants would serve as a team comprised of members working in discovery, learning, and engagement to
conduct research, education or extension on an emerging or priority area to improve plants important to U.S.
agriculture. This team may contain expertise in genomics, genetics, breeding, genetic resources, bioinformatics,
plant biology, curriculum development, extension, outreach, program evaluation, economics, sociology, and human
sciences, as appropriate. Expertise from principal stakeholders and partnerships with end user groups (e.g., industry,
processors, growers, etc.) is strongly encouraged. The application should outline the potential of the CAP team, its
structure, coordination and plan of implementation.

FY 2009 Priority for Integrated CAP Projects — Applicants must address the following priority.
Improvements in U.S. crops through the application and translation of knowledge generated via genome-wide
discoveries and high-throughput technologies for traditional breeding practice in one of the following 2 areas:

1. An Integrated CAP that is NOT crop species specific. Proposed project budget requests must not exceed
$4 million including indirect costs for project periods of 4 years. Proposals must include the following
activities: (a) Research programs to fill knowledge gaps and adopt new genomic technologies that
significantly reduce the breeding cycle time and cost of phenotypic evaluations for improvements in U.S.
plant production and health and; (b) Extension programs to deliver timely, sound and objective translation
of genomic, genetic and breeding information such that the needs of U.S. growers and producers to make
informed decisions and adopt new technologies are met and (c) Education programs to train the next
generation of contemporary plant breeders in modern molecular breeding technologies, including the use of
genomic tools to strengthen U.S. plant breeding capacity

2. An Integrated CAPs to support continuing activities in currently funded CAPs for Barley, Conifer and
Solanaceae. Proposals must include the following activities: (a) Research programs to fill knowledge gaps
and adopt new genomic technologies that significantly reduce the breeding cycle time and cost of
phenotypic evaluations for improvements in U.S. plant production and health and; (b) Extension programs
to deliver timely, sound and objective translation of genomic, genetic and breeding information such that
the needs of U.S. growers and producers to make informed decisions and adopt new technologies are met
and; (c¢) Education programs to train the next generation of contemporary plant breeders in modern
molecular breeding technologies, including the use of genomic tools to strengthen U.S. plant breeding
capacity.
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Other Key Information

A letter of intent is required for this program. The letter of intent deadline is January 16, 2009, by 5:00
P.M., Eastern Time. See Part I, F for format and submission instructions.

This is an integrated program. Please refer to Part 111, A for eligibility criteria.

Integrated CAP Project proposals must include the three components of the agricultural knowledge system
(i.e., research, education, and extension). Each component should be represented by one or more objectives
within the proposal. Projects must budget sufficient resources to carry out the proposed set of research,
extension and/or education activities, with no more than two-thirds of a project’s budget being allocated
to a single knowledge area. Please see Part I1.C.2 for a full listing of integrated project requirements,
which should be followed closely to ensure success in the peer review process.

Please see Part IV, A. for the criteria that will be used to evaluate integrated proposals. Applicants are also
encouraged to see http://www.csrees.usda.gov/funding/integrated/integrated for an example of an
integrated proposal and other grant-writing resources.

Applications must include the elements of a logic model detailing the activities, outputs, and outcomes of
the proposed project. This information may be provided as a narrative or formatted into a logic model
chart. The logic model planning process is a tool that should be used to develop your project before
writing your proposal. Two additional pages are allowed for this information. More information and
resources related to the logic model planning process are provided at
http://www.csrees.usda.gov/funding/integrated/integrated logic_model.html.

The AFRI encourages integrated projects that develop content suitable for delivery through eXtension. This
content is for “end users” as opposed to staff development and must align with the eXtension Guiding
Principles, Implementation Plan and other requirements as presented at
http://about.extension.org/university-researcher/. Funds may be used to contribute to an existing
Community of Practice or to form a new Community of Practice as appropriate.

The AFRI encourages integrated projects that lead to measurable, documented changes in learning, actions
or conditions in Family and Consumer Sciences disciplines and/or projects suitable for 4-H audiences and
stakeholder groups while meeting identified program priorities. 4-H projects should align with 4-H
Mission mandates of Science, Engineering, Technology, Healthy Living or Citizenship. See guiding
principles at http://www.national4-hheadquarters.gov/ <http://www.national4-hheadquarters.gov/ or contact
your university Cooperative Extension headquarters or Family and Consumer Sciences State Leaders.

Support will be provided in 2 areas: (1) New Coordinated Agricultural Project (CAP) grants that have not
been previously funded and will not exceed a total budget including indirect costs of $4 million ($1.0
million per year) for a period of time not to exceed 4 years and; (2) New Coordinated Agricultural Project
(CAP) grants for continuing CAP activities that will not exceed a total budget including indirect costs of
$955,000 for Barley http://barleycap.org/ for a period of time not to exceed 1 year; $2.5 million for Conifer
http://www.pinegenome.org/ctgn/ for a period of time not to exceed 2 years ($1.25 million per year) and;
$3.75 million for Solanceae http://solcap.msu.edu for a period of time not to exceed 3 years ($1.25 million

per year).

The program anticipates making awards as continuation grants, which are grant instruments by which the
Department agrees to support a specified level of effort for a predetermined project period (e.g., annually)
with a statement of intention to provide additional support at a future date, provided that performance has
been satisfactory, appropriations are available for this purpose, and continued support would be in the best
interest of the Federal government and the public.

Applicants are encouraged to develop national and international collaborations with research groups
already working on the species of interest to minimize duplication of effort and maximize cost
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effectiveness. U.S. collaboration with international partners is appropriate; however, applications must be
submitted by eligible U.S. institutions.

Applicants must justify the potential impact of the proposed research and demonstrate that they can apply
the most recent technologies. If tools and resources are developed (e.g., biological materials, germplasm,
software, etc.), an applicant must budget for and demonstrate an adequate and efficient storage and
distribution of the tools and resources once they are available. A description of quality control measures
must be included in the application.

Applicants must include a budgeted plan for the release of the results of their research to the public in a
timely manner. All sequence and expression data must be released to public repositories (e.g., Genbank
under the Bermuda standards; GEO under MIAME compliance; etc.). All phenotype and map data must be
deposited into an appropriate public database (e.g., major databases of the research community, etc.) in a
rapid timeframe after quality control tests. Arrangements must be documented in the application.

Researchers are encouraged to confer with the Crop Curators and Crop Germplasm Committees (CGCs) in
the USDA National Plant Germplasm System (NPGS) (www.ars-grin.gov/npgs/index.html) regarding the
desirability of depositing genetic stocks and experimental plant populations generated into the NPGS
genebanks. Crop curators and the researchers need to define mutual responsibilities for quality assurance,
replenishing depleting stock, and the projected duration for the NPGS’s commitment to curate these
materials.

Beginning in 2007, CGIAR International Agricultural Research Centers (e.g., CIMMYT, IRRI, CIAT, CIP,
ICRISAT, ICARDA) and some national genebanks began distributing germplasm of certain crops
accompanied by the FAO International Treaty’s Standard Material Transfer Agreement (SMTA).
Researchers are encouraged to confer with their host institution regarding how such materials should be
handled. For further information, see the International Treaty’s web site at
http://www.planttreaty.org/smta_en.htm

For issues about intellectual property policy, applicants should consult the Agency’s intellectual property
web page at http://www.csrees.usda.gov/business/awards/intellprop.html

Applications that do not address at least one of the stated program priorities will not be reviewed.

If a project is funded, beginning in the first year of funding, the project director will be required to attend
annual investigator meetings. Reasonable travel expenses should be included as part of the project budget.

In a single application, applied plant genomic, genetic and breeding projects are requested that incorporate
the following areas as appropriate for priorities listed above:

(a) A budgeted plan and timeline for extension initiatives leading to measurable behavior change or
adoption of technology in an identified audience or stakeholder group. Collaboration with extension
personnel is encouraged to transform developed plant genomics information into eXtension Communities
of Practice http://about.extension.org/university-researcher/ ;

(b) A budgeted plan and timeline for education initiatives must include approaches to evaluate deliverables
(e.g., curricula design and exceptional core competencies in plant genomics, genetics or breeding) for
expertise development through student training. A broadening educational experience for students to
participate in the CAP should be included (e.g., provide innovative frameworks for curriculum
development and/or exceptional learning opportunities in emerging knowledge areas for postdoctoral
research associates and others). The plan should also include education opportunities with measurable
outcomes for groups underrepresented in science.

(c) A budgeted project management plan and timeline to ensure efficient functioning of the CAP team that
includes an organizational chart, administrative timeline, a description of how the project will be governed,
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and identification of short-, medium- and long-term metrics to be evaluated, what expectations are required
from each team member, a mechanism whereby progress metrics can be evaluated for future budgetary
allocations, and how the project will complement and/or link to existing programs or projects to include
multi-disciplinary, multi-institutional, multi-state and international collaborations. The plan must include an
exit strategy beyond the requested grant period, without assuming long-term AFRI support. The
management of the research, education, and extension activities must be clearly incorporated in the overall
management plan as appropriate;

(d) A budgeted data management plan and timeline that includes a description of how project information,
data, and results will be made publicly available (e.g., capacity to freely interface with major community
databases and with all project locations), a description of the database development, deployment,
nomenclature standardization, data mining and analysis, interoperability, web presentation, etc. Applicants
must aim to release the results of their research to the public in a timely manner and in an accessible and
usable form. If a professional managed database for a community of researchers exists, the plan must
demonstrate coordination to that database and a letter of support submitted with the application. To the
extent possible, the plan should adapt software and data structures already available through an open source
system, adopt a LIMS convention for the project with breeder input into the ontogeny and design of the
system, include training for key project personnel who will generate or analyze data, agree on nomenclature
at every level, assure that the data are compatible with databases or information services for long-term
curation and storage, dedicate personnel to provide day-to-day management of the database and compliance
monitoring, etc.;

(e) A budgeted plan and timeline to develop or improve high-throughput mapping and marker
development, establish mapping populations, and identify genomic intervals carrying traits of agronomic
interest directly useful to breeders and to other biologists for fundamental plant science research. The plan
may include production of localized or total-genome maps that will be useful in improvement or in cloning
genes of agricultural importance. The application should clearly justify the nature of the map to be
constructed (e.g., genetic, physical, or comparative); as well as indicate if high density or low density.
Applications must include an assessment of the present state of the genome map; the availability of existing
genetic materials and technologies; the rationale for choice of the mapping population, genotype or
breeding line; and the short- and long-term applications of the map for plant breeding or other research;

(f) A budgeted plan and timeline to develop or improve web accessible informatics-based tools for plant
breeders that enable efficient access to genetic, trait, physical, and expression data, etc. The plan may focus
on providing informatics training opportunities that foster a collaborative interface between CAP
participants, breeders, biologists, computational scientists, and end users; the improvement of statistical and
computational methods for analyzing genome/genetic data critical for plant breeding objectives that include
controlled vocabularies; the improvement of resources for the acquisition, management, storage, and
interoperability of genome/genetic data that can incorporate increasingly diverse information for plant
improvement; the enhancement of tools for analysis of plant genome sequence data including quantitative
and graphical representation of germplasm relatedness, comparison of data across species, and QTL
analysis; and the improvement of resource Web pages for specific classes of traits, proteins, genes, or
metabolic pathways for plant improvement, etc.;

(g) A budgeted plan and timeline to develop or improve molecular markers and apply marker-assisted
breeding/selection to U.S. plant breeding objectives and to utilize new genome technologies to address
problems not readily solved by conventional breeding methods;

(h) A budgeted plan and timeline for sharing results and management of intellectual property that includes
a description of what, how, and when the user community would have public access to the deliverables and
outcomes of the project; and

(i) A budgeted plan and timeline for an advisory group of principal stakeholders and professionals for the
proposed research, education, and extension projects to assess and evaluate the quality, potential outcomes,
and impacts. Please include letters of commitment, rationale for their role, and how they could function
effectively to support the goals and objectives of the CAP.
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i. Plant Breeding and Education

Program Code - 91810
National Program [eaders — Dr. Liang-Shiou Lin (202-401-5042 or llin@csrees.usda.gov)

Total Program Funds — approximately $6.5 million
Proposed Budget Requests —

e Proposed integrated project budget requests must not exceed $500,000 for project periods of 2-4 years

(including indirect costs).

e Requests exceeding the budgetary guidelines above will not be reviewed.
Letter of Intent Deadline — March 16, 2009 (5:00 P.M. ET); see the Part I, F for format and submission instructions.
Anticipated Application Deadline — June 15, 2009 (5:00 P.M. ET); the firm deadline will be made available in the
AFRI RFA.

Background

Plant breeding provides the genetic resources and diversity needed for agricultural plant and forestry production to
face challenges such as global change, increasing population size, decreasing land availability and quality, and
sustainable production of bioenergy and biobased products. Whether through traditional classical approaches or a
combination of classical breeding with newer biotechnology approaches such as marker-assisted selection, plant
breeding can enable development of new plant and forestry varieties with desired traits, including improved pest and
plant disease resistance, enhanced flavor and nutritional content, increased fecundity and productivity, enhanced
environmental stress tolerance, and new, alternative uses. These new varieties can provide producers with increased
economic opportunities and consumers with affordable food, fiber, fuel, and other products with new qualities.
Education activities in plant breeding will aid in the transfer of science-based knowledge to agricultural producers
by providing necessary expertise for plant breeding approaches and by training future generations of plant breeders.
The goal of this program element is to support integrated research and education projects to enhance germplasm and
advance training in plant breeding in agriculturally and economically important plant and forestry species.

To meet these identified needs of agriculture, the long-term (10-year) goals for this program element are: to increase
the number of students and scientists trained in plant breeding and in careers requiring plant breeding expertise; and
to improve transfer benefits derived from science-based knowledge to producers and consumers through classical
breeding or breeding combined with biotechnology.

FY 2009 Priorities for Integrated Projects — Applicants must address at least one of the following priorities.
1. Education and training in an academic setting to build expertise in plant breeding combined with research
focusing on germplasm enhancement for abiotic environmental stress tolerance, with particular emphasis

on drought tolerance.

2. Education and training in an academic setting to build expertise in plant breeding combined with research
focusing on germplasm enhancement for improved nutrient uptake and/or utilization, with particular
emphasis on nitrogen.

3. Education and training in an academic setting to build expertise in plant breeding combined with research
focusing on germplasm enhancement for biotic stress, with particular emphasis on plant disease resistance.

Other Key Information
o A letter of intent is required for this program. The letter of intent deadline is March 16, 2009 by 5:00
P.M., Eastern Time. Format and content for the letter of intent can be found in Part IT F.

e Thisisan integrated program. Please refer to Part 11, A for eligibility criteria.

e Project proposals must include at least two of the three components of the agricultural knowledge system
(i.e., research, education, and extension). Each component should be represented by one or more objectives
within the proposal. Projects must budget sufficient resources to carry out the proposed set of research,
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extension and/or education activities, with no more than two-thirds of a project’s budget being allocated
to a single knowledge area. Please see Part I1.C.2 for a full listing of integrated project requirements,
which should be followed closely to ensure success in the peer review process.

Please see Part IV, A. for the criteria that will be used to evaluate integrated proposals. Applicants are also
encouraged to see http://www.csrees.usda.gov/funding/integrated/integrated for an example of an
integrated proposal and other grant-writing resources.

Applications must include the elements of a logic model detailing the activities, outputs, and outcomes of
the proposed project. This information may be provided as a narrative or formatted into a logic model
chart. The logic model planning process is a tool that should be used to develop your project before
writing your proposal. Two additional pages are allowed for this information. More information and
resources related to the logic model planning process are provided at
http://www.csrees.usda.gov/funding/integrated/integrated logic_model.html.

The AFRI encourages integrated projects that lead to measurable, documented changes in learning, actions
or conditions in Family and Consumer Sciences disciplines and/or projects suitable for 4-H audiences and
stakeholder groups while meeting identified program priorities. 4-H projects should align with 4-H
Mission mandates of Science, Engineering, Technology, Healthy Living or Citizenship. See guiding
principles at http://www.national4-hheadquarters.gov/ <http://www.national4-hheadquarters.gov/ or contact
your university Cooperative Extension headquarters or Family and Consumer Sciences State Leaders.

Integrated projects for this program element should include mutually dependent research and education
objectives. These include: a) hypothesis-driven research to fill knowledge gaps that are critical to the
development of practices and programs to address the problem area in biology and/or in education; and b)
educational deliverables (e.g. interdisciplinary curricula and/or experiential learning for graduate and
undergraduate students) that will train the next generation of scientists and educators who will work in the
problem area.

Projects should: (1) provide a plan for creating a stakeholder advisory board (if not already in place),
including the types of stakeholders who are expected to be involved and how their input would be used;
and (2) include a management plan (developed with input from stakeholder advisory groups) that leads to
measurable improvements in the problem area and that provides information on how the team members
will communicate including a schedule for communication.

The education component of an integrated application (1) must go beyond the level of laboratory training
for graduate students or postdoctoral researchers supported by the grant, for example curriculum and/or
degree program development, multi-college/university approaches to regional or interstate curriculum
development, faculty sharing, and joint degrees; (2) describe institutional resources and clearly indicate
how and why the proposed new curriculum or degree will complement, enhance, or replace any existing
curriculum or programs at the institution; and (3) include plans for assessment and performance outcome
measurement, for continuation or expansion beyond the period of USDA support and potentially for
tracking of participant accomplishments after course completion.

Integrated projects are encouraged that (1) utilize germplasm from the National Plant Germplasm System
(NPGS); (2) identify and recruit undergraduate students for careers in plant breeding and for pipelining into
graduate training in plant breeding; and/or (3) use internships to place graduate or undergraduate students
in industry, academic, or government settings for experiential learning in plant breeding technology.

If a project is funded, beginning in the first year of funding, the project director will be required to attend
annual investigator meetings. Reasonable travel expenses should be included as part of the project budget.
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