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l. Plan Overview

1. Brief Summary about Plan Of Work

The New Hampshire Agricultural Experiment Station (NHAES) resides within the University of New
Hampshire's College of Life Sciences and Agriculture. It has responsibility for Hatch and Hatch-Multistate
agricultural research, and Mclintire-Stennis cooperative forestry research programs. This report covers the
federal and state partnership-funded Hatch and Hatch-Multistate research components. Our programs are
inclusive of the USDA-NIFA national priority areas in childhood obesity, climate change, food safety, global
food security & hunger, and renewable energy, while also addressing imnportant state and regional
priorities in sustaining natural resources and supporting rural economies.

We focus on research problems having local to international relevance, and are closely mindful of the
Hatch Act directive that the experiment stations are best able to prioritize specific research needs for their
respective states. The diverse funding portfolio of our researchers demonstrates the success of NHAES
foundational support and investments leading to strong productivity, with scientists further leveraging their
research findings into federal grants activity. This results in strongly added value for NH taxpayers. The
Hatch capacity funds provide critical baseline abilities to support a credible agricultural program, including
field research facilities and support for training the next generation of agricultural scientists and educated
citizen consumers.

Agriculture and associated natural resources are core contributors to the NH economy. Beyond the
direct impacts of agricultural cash receipts and its multipliers, the attractive open spaces maintained by
pastoral small-scale agricultural operations combine with our abundant natural resource base to create a
compelling venue in support of our large tourism sector. The same quality of life factors provide a magnet
for the growing high-technology industrial base, a biomedical industry and additional sectors of the state's
economy.

In agriculture the trend in our state continues to be toward smaller farms with income balanced
between crop and livestock sales. The New England dairy industry continues to suffer the impacts of low
milk prices. We rank high nationally in proportion of organic farms and the value of organic as percent of
total sales, consistent with our small producers seeking viable economic niches. The latter is aided through
the close proximity of many New England urban and rural interfaces. We strongly support research in
these areas through our suite of funded projects as well as our two horticultural farms, two dairies and
research greenhouses. The farms and dairies address both conventional and organic research and
management needs, and results are disseminated to our varied stakeholders. Our setting on the Gulf of
Maine provides opportunity to support coastal and open water marine aquaculture through research and
meaningful engagement of producers, harvesters and other stakeholders.

The overarching goal of our planned program areas is to provide a balance that spans the range of
fundamental (development) to applied (applications-oriented) research in support of important state,
regional and national agricultural issues. Our research, outreach and educational programs will increasing
emphasize the sustainability of our relatively unique small scale and diversified agricultural operations, and
will contribute to the development of a highly competitive agricultural system for local and regional
markets. At the same time we continue to be strong contributors to the economic engine supporting a
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diversity of related New Hampshire businesses and citizens.

Scientists at the New Hampshire Agricultural Experiment Station are encouraged to coordinate their
research activities with scientists at other stations in the northeast region and nation in partnership with the
USDA National Institute of Food and Agriculture. Via this plan and the corresponding Maine plan of work
update, the New Hampshire Agricultural Experiment Station and Maine Agricultural and Forest Experiment
Station are declaring an intent-to-plan for a unique two-state programmatic collaboration with the goal of
increasing program effectiveness and administrative efficiencies in both units through joint activities. Our
tentative objectives are to (1) develop complementary and/or integrated research programs and activities
at the New Hampshire and Maine stations that will more effectively meet the research needs of the two
states and the northern New England region, (2) improve the distribution of research-based information
from the New Hampshire and Maine stations to stakeholders in the two-state region, and (3) improve
administrative efficiency and communication programs at both stations. Our intention is to submit separate,
but coordinated, plan of work updates next year.

There are many potential advantages of a New Hampshire-Maine collaboration. Our units and states
share a number of challenges and potential opportunities:

» The agriculture and forestry sectors in Maine and New Hampshire have parallel opportunities and
needs.

» Both Maine and New Hampshire have investments in aquaculture.

* Maine and New Hampshire have similar dependencies on nature-based tourism and broadly similar
needs in the environmental arena.

» The current emphasis on multi-institutional research by the USDA and other federal agencies argues
for greater formal coordination at the program level.

» Coordinated, cooperative research activities, sharing of resources, and integration of certain
administrative activities will more effectively serve the needs of each state as well as the region.

+ Administrative demands, including outreach and communication needs, will likely increase at the
same time as pressure increases to reduce administrative costs.

« With limited state funding, expertise gaps will increasingly occur at our individual stations.

During the course of the next year, we plan to involve administrators and faculty in a planning

process to evaluate options and opportunities for collaboration and anticipate the outcomes influencing the
2013 (fiscal years 2013-2017) plans of work.

Estimated Number of Professional FTEs/SYs total in the State.

Year Extension Research

1862 1890 1862 1890
2012 0.0 0.0 11.2 0.0
2013 0.0 0.0 12.0 0.0
2014 0.0 0.0 12.0 0.0
2015 0.0 0.0 12.0 0.0
2016 0.0 0.0 12.0 0.0
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Il. Merit Review Process

1. The Merit Review Process that will be Employed during the 5-Year POW Cycle

e Internal University Panel
e Expert Peer Review

e Other (Peer review of proposals, manuscripts and products )

2. Brief Explanation

Faculty are encouraged to submit a one page description of their proposed project and to
meet with the NHAES Associate Director to discuss the anticipated work. A proposal
development and projects review manual is available to help faculty prepare their full proposals.
All submitted proposals are critically reviewed for merit by a committee consisting of highly
accomplished faculty members plus the Associate Director. The committee develops a list of
those having high, medium and low recommendation for potential approval. The NHAES
Director and Associate Director use this recommendation and their own independent evaluation
to make the final decision as to which projects the Experiment Station will forward to NIFA for
ultimate approval of funding, based on merit and our projected support budget. We recently
modified this procedure in response to stakeholder input, with the proposal evaluation criteria
including: 1) Relationship to the Hatch or Hatch-Multistate programs, and to the NHAES mission
and research priorities; 2) Scientific and technical merit; 3) Soundness of approach, procedures
and methodology; 4) Likelihood of significant contributions and/or innovative advances; 5)
Previous and current research productivity and accomplishments [or potential, for new
investigators]; and 6) Likelihood of significant enhancement in research capability and
competitiveness.

Ill. Evaluation of Multis & Joint Activities

1. How will the planned programs address the critical issues of strategic importance,
including those identified by the stakeholders?

The multistate projects to which we fund NHAES participation address topics of high
concern to both NH and New England, as identified by many of our stakeholders. These
include the following projects at the present time, which address aspects of animal and plant
agriculture including breeding of suitable varieties for our area, and important topics of rural life
that impact the state and region: NRSP3: The National Atmospheric Deposition Program;
NEO0O09: Conservation and utilization of plant genetic resources; NE1026: Weed Management
Strategies for Sustainable Cropping Systems; NE1027: Ovarian influences on embryonic
survival in ruminants; NE1030: Characterization and Mechanisms of Plant Responses to
Ozone in the U.S.; NE1034: Genetic bases for resistance and immunity to avian diseases;
NC1028: Promoting healthful eating to prevent excessive weight gain in young adults;
NC1042: Management systems to improve the economic and environmental sustainability of
dairy enterprises; NC1171: Interactions of individual, family, community, and policy contexts on
the mental and physical health of diverse rural low-income families; and W2004: Population
dynamics and change: aging, ethnicity and land use change in rural communities.

We recently initiated an effort to increase multistate project participation, particularly among
our best and junior scientists. We will also urge our new faculty hires to affiliate with
appropriate multistate research projects in order to support regional or national efforts and to
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concurrently accrue the accompanying benefits of interactions with scientific peers. In addition
to these formal multistate committee interactions, our supported faculty participate broadly in
regional, national and international research collaborations of value to the state and region.
These strongly leverage their NHAES support with substantial amounts of competitive funding
that is directed to common themes of strategic importance. The Director's Office and faculty
members maintain connection to critical issues through professional contacts, contacts with
varied stakeholders and with priorities expressed by funding entities, regional and national
peers, and additional means.

2. How will the planned programs address the needs of under-served and under-
represented populations of the State(s)?

Several of our existing projects and programs address the needs of the state's under-served
and under-represented populations. For example, we address many aspects of importance to
New Hampshire's consumers and rural constituents, in addition to varied production and
management challenges related agricultural research. We will work with our Extension
partners to more closely evaluate the needs of the state's urban populations within these
categories. Current and recent past work includes addressing the availability and intake of
healthy foods, links between environmental and dietary influences and obesity, and the viability
of local products and markets. Many of the multistate projects address priority needs that
address these target groups. Among these are NC1028 which seeks to understand how issues
important to young adults such as environment and quality of life affect their diet, activity, and
life style choices. The ultimate outcome of this work will be educationally appropriate materials
and interventions that meet the young adult groups' needs in their acquisition of healthful
eating and prevention of weight gain. NC1171 will provide data for customizing programs and
public policy to meet the needs of rural America. It also will inform the research and Extension
programming in sociology, economics, family studies, nutrition and health offered to families
and communities across the state. NE1039 designs effective physical activity and nutrition
interventions for older adults emphasizing the need for fruits, vegetables and whole grains in
the diet and based on factors relevant to them, and to design community-wide food and
environmental policies to promote improved plant food intake and physical activity among older
adults. If successful the information should improve health and vitality in this segment of the
population.

The several NHAES projects that focus on small operations and home gardeners are
additional examples of our meeting the needs of under-represented and under-served
populations. If successfully these projects will provide information, technologies and services
that assist these segments to weather the current economic downturn, identify niche and
emerging opportunities, and thrive within our unique rural/urban interface with its growing
interests in local agriculture and foods. NHAES has an underlying commitment to ensure that
the organization and our activities, as well as our stakeholder venues, include and encourage
participation by under-served and under-represented individuals and groups.

We will work with UNH Cooperative Extension and our partner New England State
Experiment Stations to continually identify under-served and under-represented populations.
As their emerging needs are evaluated, we will be proactive in partnering with these entities
through new or existing multistate and integrated projects as appropriate and feasible.

3. How will the planned programs describe the expected outcomes and impacts?
We increasingly ask and train the principle investigators of all NHAES projects to focus
on outcomes and impacts of their proposed and active research. As we move forward with this
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initiative they will be progressively more aware of and able to identify these metrics and to
report them during the annual cycle. Concurrently this year we developed a new web-based
system to facilitate supported faculty in recording, evaluating and reporting their research
activities, with tutorial examples to focus on outcomes and impacts. Future reports will
demonstrate continuing improvements in this area.

4. How will the planned programs result in improved program effectiveness and/or
Participation in multistate and integrated research projects provides participating faculty
with multiple benefits, including the ability to undertake and accomplish projects having larger
and more integrated scope. Interaction with multistate colleagues provides synergies,
opportunity for professional growth and development, and ultimately the potential for enhanced
individual effectiveness that will carry into all activities undertaken through the NHAES.

For all our programs, whether multistate, integrated or other, strong consideration is given to
potential effectiveness and efficiency in order to maximize the aggregated benefits and
impacts. We target our funding to strongly support and enhance productive research, and

to develop more cohesive programmatic thrusts where we can utilize our relative strengths in
order to provide significant advances. Scientists who do not use taxpayer funds in a productive
manner will not be supported. We are in the midst of a comprehensive evaluation of our
research facilties that includes efficiency and effectiveness of staffing, feeding operations,
allocations, and other aspects. Our shared goal is to provide the greatest possible outcome
within the finite resources available to us.

IV. Stakeholder Input

1. Actions taken to seek stakeholder input that encourages their participation

Use of media to announce public meetings and listening sessions
Targeted invitation to traditional stakeholder groups

Targeted invitation to non-traditional stakeholder groups
Targeted invitation to traditional stakeholder individuals

Targeted invitation to non-traditional stakeholder individuals
Targeted invitation to selected individuals from general public
Survey of traditional stakeholder groups

Survey of traditional stakeholder individuals

Survey of selected individuals from the general public

Other (Comments from proposal and manuscript reveiwers)

Brief explanation.

Input from our multiple stakeholders is encouraged at every opportunity and by multiple
means, including presentations and meetings with traditional and non-traditional groups or
individuals. Many of these are information interactions, both opportunistic and planned, and others
follow more formal routes. Input from stakeholders to individual faculty and NHAES projects is
encouraged by surveys (telephone, in person, and web-based), through presentations at scientific
conferences, extension/educational workshops and field days, multistate project meetings, via mass
media, publications, and through the university classroom and educational programs aimed at K-12.
Nontraditional stakeholders are being increasingly engaged to inform and assist in our efforts to
increase emphasis on sustainable agricultural and food systems research. At the same time we
continue to nurture our communications with traditional agricultural stakeholders, who continue to be
highly interested and supportive.
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As part of our efforts to better partner with UNH Cooperative Extension following several years of

modest integration between the two entities, we will work with them to develop periodic formal
mechanisms to comprehensively solicit input from stakeholders throughout the state. This will

augment our existing and ongoing activities, and will presumably result in enhanced interactions and

participation.

2(A). A brief statement of the process that will be used by the recipient institution to identify
individuals and groups stakeholders and to collect input from them

1. Method to identify individuals and groups

Use Advisory Committees

Use Internal Focus Groups

Open Listening Sessions

Use Surveys

Other (UNH Cooperative Extension)

Brief explanation.

The NHAES will continue to undertake strategies to identify and engage stakeholders
from throughout New Hampshire and to collect and incorporate input from them. Resulting
information will be evaluated to identify the most critical and feasible issues for which we may
develop effective contributions. UNH Cooperative Extension, the NH Department of
Agriculture, Markets and Food, and the various college and NHAES advisory committees
have been helpful in identifying traditional and non-traditional stakeholders. Meetings with
groups of stakeholders often result in identification of additional potential contacts.
Attendance and presentations at agricultural exhibitions, such as the annual NH Farm &
Forest Expo, facilitate direct conversations with a very diverse group of stakeholders and
rural citizens. Listening to and speaking with participants in field days and open houses, and
commodity or Extension-sponsored conferences and workshops provides insights from
grower groups, professionals, government agencies, home gardeners and many others.

2(B). A brief statement of the process that will be used by the recipient institution to identify
individuals and groups who are stakeholders and to collect input from them

1. Methods for collecting Stakeholder Input

Meeting with traditional Stakeholder groups

Survey of traditional Stakeholder groups

Meeting with traditional Stakeholder individuals

Survey of traditional Stakeholder individuals

Meeting specifically with non-traditional groups

Meeting specifically with non-traditional individuals

Meeting with invited selected individuals from the general public

Brief explanation.

For strategic planning and development of NHAES programs and priorities, input is
collected through meetings with stakeholder groups and individuals including growers,
farmers, citizens, agricultural organizations and councils, natural resources professionals and
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managers, state and federal agency representatives, neighboring state AES and Extension
administrators, research project directors, graduate and undergraduate students, and other
means. While most meetings are open discussions, some are presentations followed by
questions and answer sessions. The NHAES administration also attends many Extension
events and takes advantage of these opportunities to participate in discussion with groups
and individuals.

We have redone the Agriculture and Research sections of the college website to make
agriculture much more prominent, visible and accessible to encourage stakeholder
interactions. NHAES research project participants obtain direct and indirect stakeholder input
through varied avenues. Projects with social science components frequently use
questionnaires and surveys. Stakeholder input to many basic science and some applied
projects occurs in the form of reviewer inputs to proposals and manuscripts, and from
questions, comments and discussions following presentations at regional, national and
international conferences. Stakeholder input is also collected directly through comments and
questions at workshops and training sessions for end users.

3. A statement of how the input will be considered

In the Budget Process

To Identify Emerging Issues

Redirect Research Programs

In the Staff Hiring Process

In the Action Plans

To Set Priorities

Other (Strategic Initiatives Development)

Brief explanation.

Formal and informal stakeholder input to faculty, staff and administrators is very
helpful in gauging changing needs, constraints and opportunities that we might
address. These influence the specific activities of supported researchers, and the
NHAES goals and directions in the short and long term.

Stakeholder input is used to continually review and update research priorities, relevant
existing and emerging topics, and individual and programmatic performance. The
information informs activities including faculty and staff hires, and investments to
facilities and programs. Our strategies, activities and priorities are dynamic and evolve
with consideration of stakeholder input, institutional and societal goals and funding, and
additional factors. We are continually working to facilitate constituent input, to focus our
resources on priority issues and to improve our delivery of research findings to end
users.
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V. Planned Program Table of Content

S. No. PROGRAM NAME

1 Childhood Obesity

2 Climate Change

3 Food Safety

4 Global Food Security and Hunger
5 Sustainable Energy

6 Sustaining Natural Resources

7 Supporting Rural Economies
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V(A). Planned Program (Summary)
Program # 1
1. Name of the Planned Program

Childhood Obesity

2. Brief summary about Planned Program

Nutrition practices and environmental conditions that impact childhood obesity are a national
research priority with direct impacts on New Hampshire citizens. The NHAES currently has two projects in
the area of childhood obesity. One project will evaluate the role of exposure to PBDE flame retardants as
well as lifestyle choices and education in impacting obesity and human health. The second project will
focus on healthful eating to prevent excessive weight gain in young adults through participation in the
NC1028 multistate project.

Additional research related to nutrition but that does not focus on obesity is housed under the global
food security and hunger planned program.

3. Program existence : Intermediate (One to five years)
4. Program duration : Medium Term (One to five years)
5. Expending formula funds or state-matching funds :Yes

6. Expending other than formula funds or state-matching funds : No

V(B). Program Knowledge Area(s)

1. Program Knowledge Areas and Percentage

KA | Knowledge Area %1862 %1890 %1862 %1890
Code Extension | Extension | Research | Research
305 [Animal Physiological Processes 30%
703 | Nutrition Education and Behavior 50%
723 |Hazards to Human Health and Safety 20%
Total 100%

V(C). Planned Program (Situation and Scope)
1. Situation and priorities

Obesity is a global, growing epidemic recognized as a priority area by the USDA. Despite the
plethora of resources devoted to understanding the roles of diet and exercise in the obesity epidemic, this
epidemic continues to escalate, suggesting that other environmental factors may be involved. These
factors can include the built environment and individual behavior patterns, and at the biochemical level
there is a growing body of experimental evidence suggesting certain environmental chemicals could
disrupt body metabolism and contribute to the obesity epidemic.

2. Scope of the Program
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In-State Research

Multistate Research

Integrated Research and Extension

Multistate Integrated Research and Extension

V(D). Planned Program (Assumptions and Goals)
1. Assumptions made for the Program

Preventing obesity in children is related not only to observed or encouraged behaviors, but also by
environmental chemicals that predispose individuals to weight gain. The biological effects of endocrine-
disrupting compounds may not be limited to parent compounds, but could include in vivo metabolites.
Funding and resources will continue to be available at sufficient levels to support the research. Multistate
collaboration will lead to productive integrative synergies.

2. Ultimate goal(s) of this Program

To expand our understanding of environmental factors that promote the development of obesity in
an animal model and in young adults, and devise ways to approach the obesity problem using community-
based participatory research.

V(E). Planned Program (Inputs)
1. Estimated Number of professional FTE/SYs to be budgeted for this Program

Year Extension Research
1862 1890 1862 1890
2012 0.0 0.0 0.4 0.0
2013 0.0 0.0 0.4 0.0
2014 0.0 0.0 0.4 0.0
2015 0.0 0.0 0.4 0.0
2016 0.0 0.0 0.4 0.0

V(F). Planned Program (Activity)
1. Activity for the Program

Project activities will focus on characterizing biochemical impacts in tissues of animals exposed to
environmental obesogens; determining the oxidative stress impact of environmental obesogens on key
glucose-metabolizing tissues of animals; enhancing researchers' skills in participatory research techniques
and building partnerships among researchers, extension and outreach educators, and populations of
young adults to develop cooperative intervention programs; and developing community-based applications
that can be refined and evaluated in future projects.

Report Date  11/11/2011 Page 10 of 75



2012 University of New Hampshire Research Plan of Work

2. Type(s) of methods to be used to reach direct and indirect contacts

Extension
Direct Methods Indirect Methods
e Education Class o Newsletters
e Workshop e Web sites
e Demonstrations

3. Description of targeted audience

This project is intended to benefit the health of people across New Hampshire and the region, while
making the conduct of scientific research more transparent to community partners, stakeholders, and the
public.

V(G). Planned Program (Outputs)
1. Standard output measures

Target for the number of persons(contacts) to be reached through direct and indirect contact

Direct Contact Adults | Indirect Contacts Adults |Direct Contacts Youth|Indirect Contacts Youth
Year Target Target Target Target
2012 50 1200 20 0
2013 50 1200 20 0
2014 50 1200 20 0
2015 50 1200 20 0
2016 0 1200 0 0

2. (Standard Research Target) Number of Patent Applications Submitted

2012:0 2013:0 2014:0 2015:0 2016:0

3. Expected Peer Review Publications

Year Research Target Extension Target Total

2012 0 0 0
2013 1 0 1
2014 0 0 0
2015 1 0 1
2016 0 0 0
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V(H). State Defined Outputs
1. Output Target

e Number of undergraduate students directly involved in the projects

2012:100 2013:100 2014:50 2015:50 2016:0

Number of university courses in which project results have been incorporated

2012:1 2013:1 2014:1 2015:1 2016:0

Number of presentations at regional, national, or international scientific meetings

2012:2 2013:2 2014:2 2015:2 2016:0

Number of surveys or other means of gathering information and data from participants

2012:0 2013:1 2014:0 2015:0 2016:0

Number of reviewed, bulletin, popular and other publications

2012:1 2013:0 2014:1 2015:0 2016:0

Number of graduate students directly involved in the research.

2012:1 2013:1 2014:1 2015:0 2016:0
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V(I). State Defined Outcome

0. No Outcome Name
1 Number of graduate students trained and ready to enter the workforce.
2 Number of undergraduate students involved and trained in engagement research.
3 Increased knowledge about the role of PBDE flame retardant in obesity related metabolism.
4 Availability of methods for participatory research related to obesity.
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Outcome # 1

1. Outcome Target

Number of graduate students trained and ready to enter the workforce.

2. Outcome Type : Change in Condition Outcome Measure

2012:1 2013:0 2014:1 2015:0 2016:0

3. Associated Knowledge Area(s)

e 305 - Animal Physiological Processes
e 703 - Nutrition Education and Behavior
e 723 - Hazards to Human Health and Safety

4. Associated Institute Type(s)
e 1862 Research

Outcome # 2

1. Outcome Target

Number of undergraduate students involved and trained in engagement research.

2. Outcome Type : Change in Condition Outcome Measure

2012:2 2013:2 2014:2 2015:2 2016:0

3. Associated Knowledge Area(s)

e 305 - Animal Physiological Processes
e 703 - Nutrition Education and Behavior
e 723 - Hazards to Human Health and Safety

4. Associated Institute Type(s)
e 1862 Research

Outcome # 3

1. Outcome Target

Increased knowledge about the role of PBDE flame retardant in obesity related metabolism.
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2. Outcome Type : Change in Knowledge Outcome Measure

2012:0 2013:0 2014:0 2015:0 2016:0

3. Associated Knowledge Area(s)

e 305 - Animal Physiological Processes
e 723 - Hazards to Human Health and Safety

4. Associated Institute Type(s)
e 1862 Research

Outcome # 4
1. Outcome Target

Availability of methods for participatory research related to obesity.

2. Outcome Type : Change in Condition Outcome Measure

2012:0 2013:0 2014:1 2015:0 2016:0

3. Associated Knowledge Area(s)
e 703 - Nutrition Education and Behavior

4. Associated Institute Type(s)
e 1862 Research

V(J). Planned Program (External Factors)

1. External Factors which may affect Outcomes

Economy

Appropriations changes

Public Policy changes

Government Regulations

Competing Public priorities
Competing Programmatic Challenges

Description

Changes in funding and resource availability for the activities, and in policies or regulations related
to research using animal and human subjects, would compromise ability to complete the objectives.
Competing programmatic challenges must be considered in prioritizing resource use.
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V(K). Planned Program (Evaluation Studies and Data Collection)

1. Evaluation Studies Planned

Description

{NO DATA ENTERED}
2. Data Collection Methods

Description

{NO DATA ENTERED}
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V(A). Planned Program (Summary)

Program # 2
1. Name of the Planned Program

Climate Change

2. Brief summary about Planned Program

Many aspects of climate, soils, landform and vegetation in New Hampshire and New England make
it particularly susceptible to any changes in climate. We are near a northern temperature extreme for
some forms of production. NH has the greatest proportion of forested land in the country. The vast
majority of plant agriculture relies primarily on growing season rainfall rather than intensive irrigation. Our
thin soils and shallow bedrock provide less buffer than for many parts of the country. All of these make
the ability to anticipate, mitigate and adapt to potential changes in climate a priority. Further, we have the
potential to serve as net carbon sink, which is important to the global environment.

This program addresses prediction, adaptation and mitigation of climate change impacts on mixed
agricultural, residential and forested landscapes. While we have previously funded some projects which
addressed particular aspects of this topic, we will develop a more strongly focused and integrated effort
going forward. Our initial efforts comprise a team of excellent scientists having strong productivity
records. Many of these individuals have not previously focused their work on agriculture, and their
inclusion provides a strong addition to our efforts, including substantial extramural funding to leverage
NHAES support.

3. Program existence : New (One year or less)
4. Program duration : Long-Term (More than five years)
5. Expending formula funds or state-matching funds :Yes

6. Expending other than formula funds or state-matching funds : No

V(B). Program Knowledge Area(s)

1. Program Knowledge Areas and Percentage

KA | Knowledge Area %1862 %1890 %1862 %1890
Code Extension | Extension | Research | Research
102 | Soil, Plant, Water, Nutrient Relationships 50% 50%
131 |Alternative Uses of Land 50% 50%
Total 100% 100%

V(C). Planned Program (Situation and Scope)
1. Situation and priorities

New Hampshire and New England rely heavily on our natural and managed land base for economies
based on production and tourism. Tourism, agriculture and forestry comprise a very large portion of the NH
economy, as well as for the other nearby state. Maintaining the health of these is critical to our quality of
life and economic wellbeing.
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There is overwhelming evidence that warming of the Earth's climate has been induced by the global
footprint of human activities. Contributing factors include the rise of CO2 in the atmosphere, increasing
emissions of N20 and other greenhouse gasses, and alteration of land surface properties through
ecosystem management and land cover change. Changes in climate witnessed thus far have been as
apparent in the Northeastern U.S. as elsewhere. Because natural and agricultural ecosystems are vital to
the region's economic and cultural well-being, understanding the long-term effects of climate change is
paramount. However, ecosystems also play an important role in climate regulation. Their influence occurs
both as regulators of carbon dioxide and other greenhouse gases, as well as through their effect on
surface albedo and other biophysical properties. Although climate change policy initiatives often include
incentives for land management activities that can offset warming, most have focused on enhanced
storage of carbon. This can be achieved through, for example, no-till agricultural practices or forest
management practices that maximize standing biomass. Often not considered is the fact that these
practices also bear climate consequences through other mechanisms (N20 and CH4 emissions, altered
albedo, etc.). Comprehensive studies of net climate impacts are rarely carried out, but are greatly needed
for crafting effective land management policies that balance climate mitigation with food production, forest
resources and many other services for which these ecosystems are relied upon.

2. Scope of the Program

e [n-State Extension
e [n-State Research

e Integrated Research and Extension

V(D). Planned Program (Assumptions and Goals)
1. Assumptions made for the Program

Predicted changes in climate will have substantial implications for New England's natural and
agricultural ecosystems. Changes in nutrient cycling and greenhouse gas production are likely to be
equally important. Sufficient NHAES funding and other resources will continue to be available to undertake
this multi-investigator integrated project.

2. Ultimate goal(s) of this Program

The goal of this program is to address climate change impact and mitigation issues by conducting a
focused study of how agriculture and other land uses in a human-dominated landscape influence climate
through a combination of carbon storage, greenhouse gas emissions (N20 and CH4) and alterations to
shortwave albedo and land surface heating. Results of this activity will highlight tradeoffs among multiple
land management strategies in terms of their net climate effect. Information of this nature is of critical
importance for preparing sound land management policies and designing strategies to cope with changes
in climate.

We anticipate that outcomes from this program will provide knowledge and opportunities for NH
stakeholders to anticipate and successfully adapt to changing climatic conditions.

V(E). Planned Program (Inputs)
1. Estimated Number of professional FTE/SYs to be budgeted for this Program
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Year Extension Research
1862 1890 1862 1890
2012 0.0 0.2 0.8 0.0
2013 0.0 0.2 0.8 0.0
2014 0.0 0.2 1.2 0.0
2015 0.0 0.2 1.2 0.0
2016 0.0 0.2 1.6 0.0

V(F). Planned Program (Activity)
1. Activity for the Program

Activity for the program includes measuring C pools and greenhouse gas emissions (CO2, CH4,
N20) in agricultural and suburban landscapes and comparing these data with data previously collected
from forest plots in the same area; using the combined data set data to calibrate a high spectral resolution
remote sensing image acquired in 2009 for the Durham, NH area from NASA's AVIRIS instrument; using
the field and remote sensing data to parameterize the DNDC computer simulation model, validate and
upscale model predictions; generating spatially continuous predictions of C pools, greenhouse gas
emissions and shortwave surface albedo, and determine the net radiative forcing values (in W m-2) for the
major components of the landscape (mowed versus grazed pasture, corn fields, forest, and suburban
lawns); and making future projections of C, N and water balances for both agricultural and forested
landscape units, using newly available CO2 and climate change projections through 2100.

2. Type(s) of methods to be used to reach direct and indirect contacts

Extension
Direct Methods Indirect Methods
e Group Discussion o Web sites
e Demonstrations

3. Description of targeted audience

Target audiences include agricultural and natural resource producers and consumers, those involved
in the related food products and marketing webs, land managers, scientists, public policy makers, and
those who rely on agricultural and forest products currently and in the future. Ultimately, all citizens in NH,
New England and the US have a strong stake in this topic and therefore research outcomes.

V(G). Planned Program (Outputs)

1. Standard output measures

Target for the number of persons(contacts) to be reached through direct and indirect contact

Direct Contact Adults | Indirect Contacts Adults |Direct Contacts Youth|Indirect Contacts Youth

Year Target Target Target Target
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Direct Contact Adults | Indirect Contacts Adults |Direct Contacts Youth|Indirect Contacts Youth
Year Target Target Target Target
2012 35 300 25 250
2013 40 300 25 250
2014 50 400 25 250
2015 50 400 25 250
2016 0 0 0 0
2. (Standard Research Target) Number of Patent Applications Submitted
2012:0 2013:0 2014:0 2015:0 2016:0
3. Expected Peer Review Publications
Year Research Target Extension Target Total
2012 3 0 3
2013 4 1 5
2014 4 0 4
2015 4 0 4
2016 0 0 0
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V(H). State Defined Outputs
1. Output Target

e Number of undergraduate students directly involved in the projects

2012:6 2013:6 2014:6 2015:6

Number of graduate students directly involved in the project

2012:3 2013:3 2014:4 2015:4

Number of university courses in which project results have been incorporated

2012:2 2013:2 2014:3 2015:3

Number of presentations at regional, national, or international scientific meetings

2012:4 2013:4 2014:5 2015:5

2016:6

2016:4

2016:4

2016:6

Number of workshops, training sessions and presentations to non-scientific stakeholders

2012:2 2013:2 2014:3 2015:3 2016:3
e Number of websites in which project results have been incorporated
2012:2 2013:2 2014:2 2015:2 2016:2
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V(I). State Defined Outcome

0. No Outcome Name
1 Number of graduate students trained to become the future generation of scientists.
2 Information relayed to non-scientific stakeholders through integrated research and extension
partnerships.
3 Unbiased knowledge about tradeoffs among multiple land management strategies in terms of their net
climate effect.
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Outcome # 1

1. Outcome Target

Number of graduate students trained to become the future generation of scientists.

2. Outcome Type : Change in Condition Outcome Measure

2012:2 2013:3 2014:3 2015:3 2016:2

3. Associated Knowledge Area(s)

e 102 - Soil, Plant, Water, Nutrient Relationships
e 131 - Alternative Uses of Land

4. Associated Institute Type(s)
e 1862 Research

Outcome # 2
1. Outcome Target

Information relayed to non-scientific stakeholders through integrated research and extension
partnerships.

2. Outcome Type : Change in Condition Outcome Measure

2012:0 2013:0 2014:0 2015:0 2016:0

3. Associated Knowledge Area(s)

e 102 - Soil, Plant, Water, Nutrient Relationships
e 131 - Alternative Uses of Land

4. Associated Institute Type(s)
e 1862 Research

Outcome # 3
1. Outcome Target

Unbiased knowledge about tradeoffs among multiple land management strategies in terms of their net
climate effect.
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2. Outcome Type : Change in Knowledge Outcome Measure

2012:0 2013:0 2014:0 2015:0 2016:0

3. Associated Knowledge Area(s)

e 102 - Soil, Plant, Water, Nutrient Relationships
e 131 - Alternative Uses of Land

4. Associated Institute Type(s)
e 1862 Research

V(J). Planned Program (External Factors)

1. External Factors which may affect Outcomes

Natural Disasters (drought, weather extremes, etc.)
Economy

Appropriations changes

Competing Public priorities

Competing Programmatic Challenges

Description

The nature of this work means that weather extremes, natural disasters and similar factors would
substantially disrupt or interfere with the field aspects. Climate change is currently a public and
governmental priority. Any changes in this situation, including availability of leveraging funds and
resources, remote sensing products, or similar would affect the outcomes. Reduction in NHAES
capacity funds that impact funding or research, personnel or facilities will negatively impact out abilities
to complete the research.

V(K). Planned Program (Evaluation Studies and Data Collection)

1. Evaluation Studies Planned

e Case Study
e Other (Interaction with peer scientists)
Description

The project will be evaluated through acceptance by peer scientists, feedback from all manner of
information stakeholders, and success in leveraging NHAES resources with competitive grant funds.

2. Data Collection Methods
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Description

{NO DATA ENTERED}
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V(A). Planned Program (Summary)

Program # 3
1. Name of the Planned Program

Food Safety

2. Brief summary about Planned Program

The safety of agricultural food products is of high concern to all consumers within NH, and therefore
within the umbrella of the NHAES. Supported research will target improving the safety and reliability of
food products grown, harvested or produced and consumed locally, regionally and nationally.

One current thrust will combine applied and fundamental efforts to address the problem of foodborne
pathogenic vibrios in shellfish, to define commonalities and differences in the mechanisms of biofilm
adaptation between pathogens and commensals of agriculturally important hosts, and importantly to
understand the mechanisms behind these and related processes to aid management efforts in the future.
A second focus is on understanding and ameliorating the pathways through which domestic animals and
humans become exposed to toxic mycrocistins produced by bacterial blooms in freshwater lakes and
drinking water reservoirs.

The latter work in particular combines research, extension and teaching into an effective integrated effort.

3. Progra
4. Progra

m existence : New (One year or less)

m duration :

Medium Term (One to five years)

5. Expending formula funds or state-matching funds :Yes

