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I. Report Overview
1. Executive Summary

The University of Maine Cooperative Extension and the Maine Agricultural and Forest Experiment Station
(MAFES) have served the people of Maine for over 100 years. Over 160 faculty and professionals
contribute to the outreach, research, and development programming benefiting the people of Maine. We
ensure our research and extension outreach programs meet local needs by grounding them with input
from a variety of advisory groups, regular meetings with constituency groups at field days and other
events, county extension advisory committees, and through direct faculty interaction with cooperators and
constituents.

UMaine Extension is a partnership of county, state and federal funding. By conducting Extension programs
in every Maine county, we support UMaine's public education and service role as a land grant and sea
grant institution. Extension helps support, sustain, and grow the food-based economy, and conducts the
most successful out-of-school youth educational program in Maine through 4-H.

MAFES is the College of Natural Sciences, Forestry, and Agriculture's center for applied and basic
research. MAFES faculty and scientists use cutting-edge tools to address new challenges for Maine's
natural resource based industries and develop the new knowledge that fuels innovation.

In 2018, UMaine Extension and MAFES programs continued to focus on 5 planned program areas:

Maine Food System through research and outreach related to agriculture, aquaculture, food processing
and distribution, business education, food safety, and human nutrition.

Positive Youth Development through 4-H programs with a focus on the STEM disciplines.

Sustainable Community and Economic Development through programs related to small & home based
businesses, household resources, community assets, farm business management, natural resource-based
industries, and commercial fisheries.

Climate Change by conducting research to understand changing global and regional climate patterns, and
how these changes impact the state's agricultural and natural resources.

Natural Resources in agriculture and food sciences, forestry and wood products, fisheries and
aquaculture, wildlife, outdoor recreation, and rural economic development.

Supporting Maine's Traditional and Changing Agricultural Economy

Maine agriculture is diverse with important sectors that include potatoes, wild blueberries, maple, dairy,
grains, livestock, poultry, fruits, vegetables, and ornamental horticulture. Even though Maine is 90 percent
forested, the state has over 8,200 farms, the largest number of any New England state. UMaine Extension
played pivotal roles in supporting a majority of these farms over the past year.

The Maine potato industry encompasses over 500 businesses employing over 2,600 people and providing
over $112 million in income to Maine citizens. The economic impact from our pest monitoring and
educational programs for the 2018 season is estimated to be more than $8 million.
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Maine's wild blueberry industry, with 500 growers on 44,000 acres produces 100 million pounds of
blueberries and has a direct and indirect economic impact of over $250 million to the state's economy.
UMaine Extension outreach and research efforts improved crop productivity and efficiency by addressing
pollinator population enhancement, weeds, pest insects, and diseases. The research-based knowledge
provided to growers has enabled growers in Maine to remain competitive in the world marketplace and
maintain a significant contribution to the State's economy.

Maine has the third largest maple production in the United States, behind Vermont and New York. Our
maple industry has an annual statewide economic contribution of $48 million in output, 805 full and part
time jobs, and over $25 million in labor income. UMaine Extension leadership in an annual International
Maple Syrup Institute Maple (IMSI) Grading School supports this important internationally recognized
industry.

Maine's dairy industry generates more than $570 million a year for the state's economy and contributes
more than $25 million in state and municipal taxes. Dairy farms employ more than 1,300 people
statewide, and the industry provides more than 4,000 jobs for Maine people. For public safety and quality
control reasons, all dairy producers must keep pathogenic bacteria out of their dairy animals and their
dairy products. At the The UMaine Veterinary Diagnostic Laboratory (VDL), Extension staff screen both
large and small dairies for mycoplasma, one of the most problematic pathogens for producers of milk or
beef. Farmers avoid antibiotic use by culling animals with incurable infections, such as Staphylococcus
aureus or Mycoplasma bovis. This protects public health, jobs, and this sector of the state's economy.

The expanding interest in locally grown grains among consumers and food businesses represents a new
economic opportunity for grain growers looking for higher value and diversified markets. However, these
new grain markets are dispersed and often seeking specific types and varieties of grain unfamiliar to
Maine growers. UMaine Extension connects growers with buyers in high value markets and provides the
production information needed to help growers succeed, creating increased revenue for Maine growers.

Interest in agriculture and starting new farms in Maine has increased dramatically over the past fifteen
years. Since 2011, UMaine Extension has provided educational outreach through its "So You Want to
Farm in Maine" series to enhance the skills, business management knowledge, confidence of new and
established farmers. The SYWTFIM series has reached over 500 participants from all Maine counties and
out-of-state. A survey sample of participating farmers (n=158) revealed 88 new jobs, with estimated wages
of $612,000 annually, and an estimated total market value of agricultural products sold by these farms of
over $2.2 million annually. In 2017, when the training qualified as FSA borrower training, farmers with FSA
loans were able to complete their loan requirements and received nearly $313,000 in farm loans. In 2018,
this figure rose to $1.4 million in farm loans.

In 2012, UMaine Extension used a SARE professional development grant to focus on increasing the ability
of individual agricultural service providers (ASPs) to meet the needs of new and beginning farmers. This
sparked the formation of the Beginning Farmer Resource Network of Maine (BFRN), a coalition of Maine
agriculture agencies and organizations working together to connect aspiring and beginning farmers to
resources for farm business success. In 2018, an impact survey of BFRN members showed that as a
result of BFRN, over 800 farmers have made changes (e.g. business planning and accessing technical
assistance), affecting about 40,750 acres and 47,265 animals, and resulting in a total value over 5 years of
over $8 million.

Coordinating and Investing in Agricultural Research and Extension Outreach

The Maine Food and Agriculture Center is a partnership of Cooperative Extension and MAFES, and is
located on the University of Maine campus in Orono. The center utilizes the 16-county reach of Extension,
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and many of Extension's recommendations to the state's agricultural community come directly from
research conducted at Experiment Station farms. This research-extension partnership has been working
for over 100 years and is as vital today as it was early in the 20th century. With $5 billion in overall
economic impact, agriculture, commercial fishing, and food processing include Maine's largest, fastest
growing, and most promising industries. The Maine Food and Agriculture Center is growing to encompass
all sectors of the burgeoning food economy, establish first-contact access to the programs and expertise
available at all seven of Maine's public universities, and create opportunities for cross-campus and cross-
discipline coordination and program development based on emerging needs in Maine's food economy.

A large investment in infrastructure and programming was realized in June 2018 with the opening of the
University of Maine Cooperative Extension Diagnostic and Research Laboratory. Funded by an $8 million
bond referendum, the lab occupies a 28,000-square-foot commercial laboratory building located a few
miles from campus, and houses our Veterinary Diagnostic Lab, Aquatic Animal Health Lab, Arthropod Lab,
and Plant Disease Diagnostic Laboratory. This facility is the most bio-secure location within the UMaine
System. The new lab brings together scientists researching animals, agriculture, insects, and plants under
one roof. The unique combination of researchers provides many teaching opportunities for students, as
well as premier research and outreach facilities. By allowing for research contributions to agriculture,
public health, communities, and wildlife, the lab will benefit Maine in a variety of ways, including protecting
the natural resource- and food-based economies, adding to food safety and human health, and providing
unique diagnostic and testing services to farmers, homeowners and the public.

Offering Assurances of Healthy Animals and Products

The University of Maine Veterinary Diagnostic Lab (VDL) provides services to the veterinarians, livestock
producers, and animal owners of the state. The lab performs a variety of diagnostic services, including
necropsy, microbiology, virology, pathology, and special research support. It offers diagnostic support to
veterinary clinicians, and assists in finding solutions for agricultural producers using UMaine Extension
resources. In 2018 UMAHL tested over 6,000 samples, the great majority of which were from farm
animals. Our salmonella and mastitis labs test poultry farm environmental swabs and milk, allowing farms
of all sizes to operate with more assurance of healthy animals and healthy products. The new Diagnostic
and Research Laboratory has expanded the VDL's services, outreach, and positive impact on Maine's
farms.

Helping Farms to be Safe and Accessible

UMaine Extension provided farm safety training to 294 youth and farmers, including 167 in tractor safety.
To support this programming, Extension collaborated with legislators, Maine Farm Bureau, the New York
Center for Agricultural Health and Medicine, tractor dealerships, and local farms. In 2018, 70 individuals
completed the 5 week, 20 hour, National Safe Tractor and Machinery Operation Program curriculum.
Forty-nine people took the abridged Tractor Safety Short Course.

Maine AgrAbility helps farmers, loggers and fishermen facing physical or cognitive challenges, to enhance
their ability to farm and live independently. AgrAbility specialists assess issues and offer adaptive
recommendations. They provide education about safe work methods and connect people with other
resources. Since the project began in 2010, Maine AgrAbility has provided technical information to 754
farmers and conducted on-site assessments for 92 agricultural workers. The diverse agricultural
operations include dairy and livestock operations, Christmas tree farms, fruit orchards, agritourism,
vegetable and maple syrup production, hay sales, managing woodlots and lobstering. Clients reported
increased knowledge of their conditions and increased accessibility for their daily work.

Mobilizing Support for Food Insecure Citizens
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Maine has the highest rate of food insecurity in New England and ranks 7th worst in the United States. The
USDA estimates that more than 208,000 individuals (16.4%) in Maine are food insecure and that we have
the 3rd worst rate of very low food insecurity in the nation. Twenty percent of Maine children and 23% of
seniors experience food insecurity. Since 2000, UMaine Cooperative Extension's statewide Maine Harvest
for Hunger (MHH) program has mobilized gardeners, farmers, businesses, schools, and civic groups to
grow, glean, and donate high quality produce to distribution sites (pantries, shelters, low income senior
centers, etc.) and directly to neighbors in need, to mitigate hunger, improve nutrition and health, and help
recipients develop lifelong positive nutritional habits.

In 2018, MHH also focused on educational programs that engage food pantry recipients, seniors and
community gardeners in growing more of their own produce and learning practical methods of cooking and
utilization of fresh produce. Since 2000, MHH participants have distributed 2.9 million Ibs. of food to
citizens grappling with hunger. In 2018, donations of 231,752 Ibs. of fresh produce from over 100 Maine
farms went to 187 hunger alleviation distribution sites. A corps of 512 volunteers logged 2664 hours and
the value of the produce was over $391,660.

Training Master Gardener Volunteers

UMaine Extension's Master Gardener Volunteer (MGV) program provides participants with research-based
horticulture training and connects them with meaningful service projects in their community. Maine has 910
active MGV, 87 of whom were trained in 2018. In total, they donated nearly 28,000 hours to a variety of
educational and food security projects throughout the state including supporting 56 community gardens, 54
school gardens, 65 demonstration gardens, and 28 programs involving 796 youth in horticulture. Those
involved with food security projects distributed 213,770 pounds of food to 165 food distribution agencies
and countless neighbors in need as part of the Maine Harvest for Hunger program. Many volunteers enter
the MGV program with the goal of improving their gardening skills for personal benefit and then become
deeply involved and passionate about community projects.

Reducing the Risk of Foodborne lliness in Vulnerable Populations

Since 2013, 1,225 volunteer quantity cooks from across Maine have attended UMaine Extension Cooking
for Crowds: Food Safety Training for Volunteers workshops. On average, these volunteers feed 500
people a week. Cooking for Crowds is an innovative program that blends food safety education with food
security efforts to reduce risk of foodborne iliness within vulnerable populations. Program participants have
increased their knowledge base to reduce food borne iliness in the 5 million meals they serve annually to
Maine's food insecure population. Assuming that foodborne illness patterns mirror population patterns and
that Cooking for Crowds reduces foodborne iliness in Maine by even just 1 percent, the program is
estimated to prevent more than $640,000 in economic losses and 1,977 cases of foodborne illness each
year.

Helping Youth Make Good Nutritional Choices

In 2018, over 2,500 youth participated in the Maine Expanded Food and Nutrition Education Program
(EFNEP). Youth participated in an average of 6 classes over a time frame of two months. Ninety-seven
percent of participating youth completed a pre and post survey. As a result of participating in EFNEP:

+ 73% of youth improved their abilities to choose foods according to current Dietary Guidelines.
* 47% youth used safe food handling practices more often.

* 29% youth improved their daily physical activity practices.

* 64% youth improved their ability to prepare simple, nutritious, affordable food.

Teaching Broad Life Skills to Youth
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Last year more than 17,700 youth participated in the Maine 4-H program by attending 4-H camps and
learning centers, 4-H community clubs, school, after school, and special interest programs. We reached
more under-served and underrepresented youth than ever before. With many youth participating in
multiple ways, UMaine Extension faculty and staff, and more than 1,500 volunteers, provided positive
learning experiences for:

+ 5,400 youth through our 4-H Camp and Learning Centers

» 2,100 youth through our 4-H clubs

3,100 youth through our FoodCorps program

2,500 youth through our Eat Well program

5,500 youth through our Special Interest/Short Term programs
7,600 youth through our School Enrichment Programs

Building STEM Literacy in Youth

Relevant, meaningful, and authentic experiences in science, technology, engineering and math (STEM)
are important to developing positive attitudes, increasing knowledge, and preparing Maine youth for the
estimated 9 million STEM-related occupations projected between 2012 and 2022. Developing Maine
youth's STEM literacy is vital to ensuring that our state continues to thrive economically and socially. Given
the remote and diverse communities to which Maine youth belong, informal education can help minimize
inequities in rural youth STEM education and career pipelines.

The 4-H STEM Ambassador program trained 120 college students in the development and delivery of
informal STEM-based educational experiences. Combined, these volunteers worked with over 1,000 youth
at 66 schools and community sites, and committed 2,400 hours of time including training, preparation and
program delivery. Through this program, youth ages 8-14 come to view these Ambassadors as mentors
and leaders in their community while also developing skills in STEM through hands-on activities. The
program occurs through all 7 campuses of the University of Maine System.

Follow a Researcher® was created by UMaine Extension and collaborators to increase youth
understanding of the research process by engaging them directly with UMaine researchers in the field.
FAR® is a UMaine 4-H program using technology and social media to facilitate real-time conversations
between youth and graduate student researchers working in remote locations around the world. The
program is now a proven model that utilizes technology to engage new audiences with authentic scientific
research, humanize the researcher, and make the research process personally relevant. Since 2015,
4,560 youth ages 7 to 18 and over 150 educators have engaged with researchers during expeditions to
Peru, the Falkland Islands, Antarctica, and along the coast of Maine. In development is the Follow a
Researcher® network, that will enable us to manage expeditions from multiple sites from our new website
(followaresearcher.org) and engage 4-H programs and researchers from other universities to share
expeditions with youth and educators from around the world.

Tech Wizards is a youth mentoring program that uses STEM education and service learning to help youth
learn life and workforce skills, improve academic performance, and aspire to post-secondary education,
productive careers, and community engagement. Extension coordinates the program in Maine, with
funding from the U.S. Department of Juvenile Justice. In 2018, Maine's Tech Wizards program matched
120 youth along with 10 adult mentors. Youth learned invaluable STEM skills, participated in ongoing
fieldwork, citizen science initiatives, service learning, and were empowered to engage with their
communities and contribute their time and skills to address important scientific questions, and to recognize
that environmental stewardship is both the platform for their learning and an overarching life ethic.

4-H Summer of Science is an effort to increase science proficiencies in local communities and prevent
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summer learning loss. Extension staff use summer of science experiential learning activities to address
summer learning loss and work toward youth engagement and interest in science. The program focuses
on programming where youth already are, and uses positive 4-H youth development programs to reduce
barriers to involvement in STEM. In 2018, Maine 4-H Summer of Science adult volunteers and 34 teens
facilitated activities with over 2,700 youth at 40 unique sites in 9 counties.

4-H Community Central addresses the increased vulnerability that children in public housing experience
due to their environment. The program places Extension staff in public housing sites in the state's two
largest cities, Portland and Lewiston, where they engage youth with their parents, elders, school, and
community through hands-on 4-H projects in science, leadership, and citizenship. In four years, the
program has involved over 7,900 school-age participants. In their local communities, youth in grades 3-8
received over 780 hours of 4-H STEM programming taught by teen mentors and community leaders.
Ninety-six teens (82% of color), in grades 9-12 dedicated over 440 hours of mentoring and leadership to
young people in their communities. Participating youth have demonstrated knowledge, skills, attitudes,
and behaviors necessary for fulfilling, contributing lives.

UMaine Extension 4-H Camp and Learning Centers provide programs and opportunities for youth, many
from underserved populations, with transformational experiences designed to develop a sense of place

and belonging, and confidence in the outdoors. In 2018, the 4-H summer camps served 1,888 youth from
all 16 counties in Maine, 22 states, and 6 countries. Through living and working together, campers and
staff became part of an interconnected community committed to a sustainable future. Youth and program
alumni report that the 4-H Camp and Learning Center experience has helped them develop greater self-
confidence, civic engagement, and personal and academic success. The Camps' Open Air Classroom
programs provide residential, nature and school-based programs that help schools to meet learning
standards, and engage students in active learning. In 2018, the 4-H Camp and Learning Centers provided
programming for 3,305 students from over 60 Maine school groups.

Developing Career Awareness for Students with Disabilities

As a global leader in the aquaculture industry, Maine is uniquely positioned to engage youth in aquaculture
education programs that will help grow and strengthen the local business and economy. Maine
aquaculture generates over $137 million in sales output, 1,078 full and part-time jobs, and $56 million in
labor income, and there is an increasing need to grow the local workforce to support the growing industry.
Hancock County in particular has a thriving aquaculture industry due to its coastal location and access to
the UMaine Center for Cooperative Aquaculture Research (CCAR). UMaine Extension partnered with the
UMaine Center for Inclusion and Disability Studies and CCAR to deliver a six-week, paid Aquaponics
Internship Program for high school students with disabilities. Located on the CCAR campus, this workforce
development project was designed to give youth an opportunity to develop skills relevant to the
aquaculture industry and cultivate career awareness. The youth Interns connected with experts in the local
aquaculture industry, and were introduced to local employment opportunities in related fields.

Providing Access to Capital: $8 Million Invested in Local Communities

UMaine Extension supports improved access to financing for Maine business through its collaboration with
a regional economic development agency that provides SBA loan guarantees for prospective borrowers.
As an active member of the Loan Review Committee, Extension provides guidance and oversight on credit
and lending strategies, reviews loan applications and along with other business and community leaders
arrives at a loan recommendation. In 2018, the Loan review Committee approved 40 loans of over $3.5
million to 27 businesses. Over $7.1 million was leveraged bringing the total investment to over $10.6
million. One hundred-fifty-one jobs were created or retained, and seven of Maine's 16 counties benefited
from the program.
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Helping Rural Entrepreneurs Increase Profitability

Research shows that helping rural entrepreneurs improve their business skills will improve their chances
for success. One of the most important business management skills is pricing, yet many small business
owners lack the knowledge and skills necessary to develop a profitable pricing strategy. In 2018, UMaine
Extension conducted pricing workshops across the state, presented a pricing webinar in collaboration with
the Maine Food Strategy, and taught a pricing seminar at a statewide conference for entrepreneurs.

Promoting Community Based Adult Education through Extension Homemakers

In many Maine counties Extension Homemakers remain a traditional and vital part of the community fabric.
They also provide direct and indirect benefits in terms of volunteer hours, fundraising, and material
donations. In 2018, over 550 Extension Homemakers from over 40 Local Extension Homemaker Groups
met and delivered or engaged in Extension programming involving over 2,300 participants and 321
programs including food, personal and community; nutrition and health; gardening and environmental,
financial planning and consumer; personal growth; and cultural and creative arts. The total estimated
monetary value of the Extension Homemaker program to their communities was over $939,000.

Supporting Coastal Communities

As a designated Sea Grant College, the University of Maine hosts the Maine Sea Grant College Program,
a federal-state partnership funded by the National Oceanic and Atmospheric Administration and the state
of Maine. The Marine Extension Team is a collaboration between Sea Grant and Extension and includes 9
professionals located in coastal communities statewide. MET members work with communities to provide
research and outreach addressing problems and responding to opportunities in four major areas:
ecosystem health; sustainable coastal communities; fisheries and aquaculture, and coastal community
resilience. The MET provides coastal communities and other stakeholders with scientific information and
assistance, and ensures that researchers are aware of the most pressing issues facing the state.
Information is transferred to and from citizens by Marine Extension Associates who design and deliver
local outreach programs. Through this process, communities gain the capacity to make informed decisions
on the management of coastal and marine resources that promote ecological and economic sustainability.

Building Facilitation and Leadership Skills

UMaine Extension worked with Maine Sea Grant, and UNH Extension to make the five-part, 20-hour
training "Strengthening Your Facilitation Skills" available in southern Maine. This collaboration is making it
possible for new programming and services to become available to communities, such as peer learning
programs and opportunities to build a network of co-facilitators. In 2017 and 2018 UMaine and UNH
Extension collaborated to pilot the Community Engagement Academy in the Seacoast Region of Southern
Maine and NH.

Expanding Outreach through Online Presence

In 2018, UMaine Extension's website at extension.umaine.edu - a composite of 60+ interconnected
websites - received over 2 million pageviews, 80 percent of which came from the United States and nearly
40 percent of which from Maine. UMaine Extension instructional videos have been viewed more than 4
million times. Nearly 24,000 followers followed or were subscribed to UMaine Extension's 53 county and
program-specific social media accounts on Facebook, Twitter, YouTube, Pinterest, and Instagram. More
than 175 educational videos were available to visitors on our YouTube and Kaltura channels; many were
also embedded in our web pages. Our YouTube videos received 5,900 views and nearly 12,000 watch-
time minutes.

Report Date  08/21/2019 Page 7 of 128



2018 University of Maine Combined Research and Extension Annual Report of Accomplishments and Results
Enhancing Program Impacts with Extension Volunteers

Volunteers are the heart of UMaine Extension, giving their valuable time, effort, and expertise to greatly
magnify the value of our work to the people of Maine. All of our volunteers commit time to appropriate
training prior to their service. In 2018, over 4,200 Maine people volunteered more than 84,000 hours with
us in a myriad of ways from 4-H clubs to fundraising, from growing food to managing county Extension
office budgets. This remarkable effort equates to over 44 full-time staff members.

Continuing to Bring Research-based Knowledge to Maine People

We are proud to report that the faculty and staff of the Experiment Station and UMaine Extension continue
to perform excellent work as we bring research-based knowledge and practical solutions to the people of
Maine. We are committed to working successfully with a broad range of partners to meet the needs of
Maine people, and we understand that community-based collaboration is key to achieving measurable
results. We believe that the need for University research and outreach through committed, enthusiastic,
and energized Experiment Station and Cooperative Extension programs has never been greater.

Executive Summary--Maine Agricultural & Forest Experiment Station

The Maine Agricultural and Forest Experiment Station has been conducting research and providing
outreach to Maine and its people for over 125 years. Experiment Station research and development
focuses on the natural resources that have been key elements of Maine's economy, including agriculture
and food, forestry and wood products, in-shore marine fisheries and aquaculture, wildlife and the
environment and natural area conservation that makes Maine a unique destination.

The Maine Agricultural and Forest Experiment Station regularly seeks input from a variety of advisory
groups, regular meetings with constituency groups, at field days and other research-associated events,
and through direct interaction of faculty with cooperators and constituents. Below is a summary of
activities and accomplishments in major areas; documentation of work in related areas is included in the
body of the annual report.

Research and Outreach Support for Maine's Crop-Based Agriculture

Maine wild blueberry growers have been working closely with the University of Maine and Experiment
Station since the 1940s. The industry grew an average of over 92 million Ibs. during the last five years
(2013-2017) with an annual market value of >$44 million in total product value. Station researchers are
conducting research in refining Integrated Pest Management (IPM) recommendations for native pests,
recently introduced pest such as spotted winged drosophlia and diseases by enhancing IPM programs
with applied research models and regional monitoring systems, studying effects of climate change on
pollination and bee health and examining effects of changing temperatures and precipitation on disease
occurrence, and providing new knowledge on effects of increased climate variability on crop physiology
and yield.

Large- and small-scale potato growers face significant production challenges due to climate change, plant
diseases, other pests and high input costs. Potatoes are the leading agricultural commodity in Maine with
a total economic value of >$500 million dollars and employing over 6000 people. Station researchers are
developing improved potato varieties as part of a regional multi-state effort that will produce high yields,
enhance stress tolerance of northern Maine climate conditions, and have improved resistance to
diseases. Several new varieties have been released in recent years in an industry partnership with the
Maine Potato Board. Other researchers continue to expand our fundamental understanding of common
and emerging potato pests and diseases (Colorado potato beetle, PVY virus, pink rot, black rot) and work
to develop improved monitoring and control methods.
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Station researchers support development of the rapidly growing small-scale conventional and organic
agriculture sector in Maine with research on weed ecology and management, new cover cropping systems
for northern vegetables, such as broccoli, and cropping systems for new grain varieties for bread and
brewing industries, and in other research areas.

Research and Outreach Support for Maine's Livestock Agriculture

Station researchers are presently studying monitoring systems, treatments and pasture management
options for controlling a pasture parasite detrimental to the growing sheep industry in Maine; working with
colleagues in multiple states in the northeast on collaborative equine disease research; studying
alternative forages and forage quality for milking cows; and investigating innovative paper mill by-products
than can lower the cost to treat and decrease hay and legume silage spoilage.

Research and Outreach Support for Maine Aquaculture

Station researchers have critical roles in discovery, outreach, and assisting with pilot programs for the
growing aquaculture industries in Maine including support of finfish, shellfish, and sea vegetables sectors.

Aquaculture is the fastest growing food production industry in the world. A recent economic study found
that the aquaculture industry in Maine had >$130 million impact. Most of this revenue is generated from
Atlantic salmon farming, and while this industry is profitable, siting and therefore industry expansion is
potentially limited because of endangered species interactions, sea lice and superchill. However, eastern
oyster and sea vegetable aquaculture has grown considerably in recent years. With 3,500 miles of
shoreline, Maine has enormous potential for growth. Station scientists are heavily involved in all aspects
of the industry including studies to understand salmon chilling, sea lice ecology, endangered Atlantic
salmon ecology, development of disease resistant oysters, sea vegetable ecology and variety
development.

Research and Outreach for the Nutritional Well-Being of Maine's People

Station scientist have a long track record of research on promoting healthy eating, the health benefits of
nutraceuticals in fruits, food safety monitoring, and environmental chemistry in relation to foods and
drinking water. Notable new progress has been made in understanding approaches to increasing fruit and
vegetable intake in children and young adults, understanding the impacts of blueberries on vascular
health, and the nature of potential nutraceuticals in fruits of greater interest in the marketplace today, such
as elderberries.

Advancing Maine's Forest-based Economy

The forest and wood products industries of Maine are in the midst of significant change with important
economic ramifications for the state. A federally sponsored Economic Development Assistance Team has
issued a plan to revitalize and direct the forest-based industry of Maine and the University of Maine and
Experiment Station have significant roles in conjunction with private, federal and state efforts. Station
scientists are studying the design of silviculture systems for optimizing yield and alignment with future
product streams, monitoring spruce budworm risk and assisting with management options, developing new
technologies and modeling approaches (Lidar, unmanned aerial vehicles) to increase management
efficiency, creating new composite and structural building materials, analyzing the social aspects and
management of family forests, investigating workforce issues of rural communities in northern Maine and
many other aspects of forest ecology and management to advance forest management, sustainability and
economic growth.

Advancing Aquatic Ecosystem Conservation and Improving Fisheries Management and in Maine
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Maine is rich in aquatic resources that encompass the breadth of the state from estuarine areas on the
coast to fishless ponds in the western and northern mountains with a myriad of rivers, streams, and lakes
in between. The state's extensive and varied waters provide a natural laboratory for understanding the
ecology of these ecosystems and their vertebrate and invertebrate organisms and for the conservation of
these systems and species. Stations scientists are conducting studies on all aspects of river restoration
after dam removal in large river systems in the Kennebec and Penobscot Rivers, these include
anadromous and catadromous fish species of special concern, riverine bird populations, marine nutrient
transfers to freshwater systems, fish passage and movements around dams. Other examples of important
station research include studies of fish movements around experimental tidal power devices, human
impacts on stream vertebrate assemblages, water dynamics in watersheds and between ground and
surface waters, and long-term impacts of atmospheric nitrogen and climate change on watersheds. These
studies are done in close collaboration with natural resources agencies or businesses and have great
utility in policy development and permitting processes.

Research and Outreach Support for Maine's Terrestrial and Semi-Aquatic Wildlife

Forestry, agriculture, aquaculture and coastal activities all result in significant interaction with terrestrial
and semi-terrestrial wildlife populations in Maine as do other recreational, human development, and
industrial activities. Station scientists have active research in these realms with outputs of great value to
policy makers, regulators, and natural resource managers. Examples include 1) research on predators
(Canada lynx, American marten), grouse species, and bats in northern forests and in relation to forest
management, 2) research on coastal and other water birds of special concern that inhabit inland, coastal,
and island habitats, 3) the ecology and management of vernal pool habitats and associated amphibian
populations, and 4) the human dimensions and policy aspects of wildlife management problems.

Expenditure Summary

In our 2018 Plan of Work, the Maine Agricultural & Forest Experiment Station (MAFES) estimated 38.4
SYs for 2018; the actual number of SYs was 42.03 for FY2018. For FY2018, MAFES expended
$2,310,468 (Actual Formula Funds), $4,808,481 (Actual Matching Funds), $887,301 (Actual All Other
Funds), for a total of $8,006,250.

Planned Programs--Maine Agricultural & Forest Experiment Station
Maine Food System

In our 2018 Plan of Work, we estimated that there would be 19.0 SYs in this program area; the actual
SYs allocated for 2018 were 17.8. During FY2018, MAFES expended $1,115,404 (Hatch), and
$2,013,030 (1862 Matching), and $0 (1862 All Other), for a total of $3,128,434 in this program area.
MAFES research in this program area has resulted in a number of outputs for FY2018, including savings
to growers, completed projects, peer-reviewed and other publications, presentations at professional
meetings, workshops, and other venues.

There were several significant outcomes in this program area during FY2018. To highlight a few: Extensive
support to the Maine potato industry continued including potato breeding for improved quality, potato pest
management, and potato tuber testing. Several varieties developed through the regional potato breeding
program are currently in the top 50 U.S. varieties including (acres, rank): Lamoka (2702, 10), Waneta
(1025, 19), Lehigh (361, 41), Caribou Russet (347,42), and Pike (271, 45). In support of Maine's
expanding aquaculture industry, Experiment Station research has led to the development of two vaccines
to protect farm-raised salmon. Two patents were filed in 2018. Upon completion of successful clinical trials
one vaccine offers protection against salmon louse (L. salmonis). Given L. salmonis causes the biggest
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economic loss to salmon farmers (estimated at over $1billion in 2017) this will be major achievement for
the industry.

Climate Change

In our 2018 Plan of Work, we estimated 2.4 SYs in this program area; the actual number of SYs

allocated for 2018 was 3.3. During FY2018, MAFES expended $191,489 (Hatch), $436,885 (1862
Matching), and $35,099 (1862 All Other) for a total of $663,474 in this program area. MAFES research in
this program area has resulted in a number of outputs for FY2018, including completed projects,
publications, and presentations at professional meetings, workshops, and other venues.

Research undertaken by the Experiment Station has resulted in the collection of novel physiological data
from four species of wild mammals native to Maine as well as a comprehensive dataset on laboratory
mice. Through these studies a technique was developed to assess responses to high ambient
temperatures in small mammals using flow-through respirometry at low humidity. This technique will be
used in future work on other species and at higher humidities to further address the effects of humidity on
the energetics of small mammals. A working version of the Maine Integrated Forest Ecosystem Service
(MIFES) model has been developed capable of estimating trends in growing forest stocks, the provision of
harvested biomass and industrial roundwood, and forest carbon sequestration in both standing forests and
harvested wood products for more than a dozen forest types in the state of Maine. This has supported a
framework to model and quantify impacts of land use and environmental policy on the forest sector in
Maine and beyond (US and global).

Sustainable Community and Economic Development

In our 2018 Plan of Work, we estimated that there would be 6.2 SYs in this program area; the

actual number of SYs allocated for 2018 was 7.4. During FY2018, MAFES expended $322,746

(Hatch), $861,702 (1862 Matching), $200,687 (1862 All Other) for a total of $1,385,136 in this program
area. MAFES research in this program area has resulted in a number of outputs for FY2018,

including completed projects, publications, and presentations at professional meetings, workshops, and
other venues.

Some outcome highlights achieved in this program area. The Experiment Station helped create the Maine
Mass Timber Commercialization Center (MMTCC). The purpose of the Center is to advance new forest
products technologies and bring innovative mass timber manufacturing to Maine. Two companies
(SmartLan and LignaTerra) announced plans in February 2018 to build new plants in Maine. The MMTCC
will continue discussions with the two manufacturers to determine how best to support their efforts and
make cross-laminated timber (CLT) a success in Maine. In support of the rapidly growing craft beer
industry in Maine, an Experiment Station economist worked with the craft breweries in Maine to analyze
the economic impact of the sector. Breweries and related activities by their suppliers and employees
contributed a total of $260.4 million to the Maine economy in 2017, up from $225 million in 2016. The
economic activity generated $1.5 million in excise taxes, $168 million in beer sold and 2,560 jobs with a
total of $54.8 million in wages. One out of five tourists equaling 9.8 million people participated in a brewery
tour or tasting in 2017. The detail on Maine suppliers has allowed a map of beer inputs to be constructed.

Sustainable Natural Resources

In our 2018 Plan of Work, we estimated 10.8 SYs in this program area; the actual SYs allocated for
2018 were 13.5. During FY2018, MAFES expended $680,829 (Hatch), $1,496,864 (1862 Matching),
and $651,515 (1862 All Other) for a total of $2,829,207 in this program area. MAFES research in this
program area has resulted in a number of outputs for FY2018, including completed projects, peer-
reviewed and other publications, and presentations at professional meetings, workshops, and other
venues.
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There were several outcomes in this program area during FY2018. Experiment Station scientist Aram
Calhoun has become a leading authority on the conservation of vernal pools. Her research informed the
creation of a Vernal Pool Special Area Management Plan mitigation tool which was adopted in federal
wetland rules for Maine by the US Army Corps of Engineers and the Maine Department of Environmental
Protection. She continues to work with Maine towns on implementing the new Vernal Pool Special Area
Management Plan and is consulting with 6 new towns, 2 other New England States, and Quebec and New
Brunswick to adapt this management plan to their regions. High-profile species such as Atlantic salmon
have often driven dam removal projects in the Northeast. Research conducted by the Maine Agricultural
and Forest Experiment Station documented the important ecological contributions of a less glamorous
anadromous fish species, sea lamprey. Managers have used this research to prioritize recovery of sea
lamprey in their dam removal and fish passage plans.

Total Actual Amount of professional FTEs/SYs for this State

Extension Research
Year: 2018
1862 1890 1862 1890
Plan 94.5 {No Data Entered} 38.4 | {No Data Entered}
Actual 98.3 0.0 42.0 0.0

Il. Merit Review Process

1. The Merit Review Process that was Employed for this year
e Internal University Panel
e External University Panel
e External Non-University Panel
e Expert Peer Review
e Other (Volunteer advisory boards and county executive committees )

2. Brief Explanation

In an ongoing effort to maintain valuable and relevant programming, faculty and staff engaged in formal
and informal review by discipline-specific review panels and advisory groups that help to provide focus.
While this results in defined programming intentions for the near- and long-term, the process is dynamic
and ongoing throughout the year, and can result in new work to address emerging issues at any time.

Programming merit and success for faculty members is also reviewed by faculty peers and supervisors
through reappointment, promotion, and post-tenure processes established by the faculty and
administration and codified in employment contracts. A unique process exists for non-faculty programming
professionals who undergo annual reviews by supervisors, and peer reviews every 4 years.

We partner with regional Extension programs in the Northeast Region whose active vision is to coordinate
translational research, education, outreach, and diversity programming to address problems, opportunities,
and workforce development. Our primary mission is to enhance regional cooperation and improve
coordination of regional Extension program initiatives for our region. Partners include the following
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universities: Connecticut, Cornell, Delaware, Delaware State, District of Columbia, New Hampshire, Maine,
Maryland, Maryland Eastern Shore, Massachusetts, Penn State, Rhode Island, Vermont, Rutgers, West
Virginia, and West Virginia State.

The station uses its standard external scientific review process for continuing faculty proposing new five-
year projects and a fast-track project approval process for new faculty. The fast-track process is intended
for new faculty, where an accelerated approval process and a shorter two-year project period better meets
the needs of the faculty member and station. A total of 24 projects went through the process in FY2018.

For the standard process, Experiment Station faculty prepare a pre-proposal reviewed by the MAFES
Research Council, which is comprised of senior faculty. Following Research Council review to ensure that
the proposed work falls within the purview of MAFES, addresses an important need identified by
stakeholders, and that the project director possesses the expertise to conduct the research, full proposals
are developed. The full research proposals are sent out for external, expert peer review. Upon completion
of the external reviews, proposals are returned to the researchers, who make changes based on the
comments of the reviewers. Finally, the proposals are reviewed and approved by the Research Council
before being submitted to USDA for final approval.

The fast-track process goal is to complete project development and obtain USDA approval in four months.
The shorter time line for fast-track projects is achieved by using an abbreviated and internal proposal
review, reducing proposal requirements, and expediting processing. Proposals are reviewed by a member
of the Research Council and a faculty member to ensure that the proposed work meets all the
expectations inherent in the standard process.

lll. Stakeholder Input

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

e Targeted invitation to traditional stakeholder groups

e Targeted invitation to non-traditional stakeholder groups

e Targeted invitation to traditional stakeholder individuals

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

e Survey of traditional stakeholder individuals

e Other (Research using relevant current and first-source data)

Brief explanation.

Cooperative Extension engages stakeholders on an ongoing basis, and also as needs and issues
arise. Our programs seek and involve citizen and volunteer group input, and our staff work closely
with community and commodity stakeholders to guide their work. Selected examples:

» Our partnership with 16 local county executive committees that meet regularly and provide
direction and advice to our programs. These committees also hold countywide meetings inviting
public input into programming.

+ The UMaine Board of Agriculture, a formed by state statute, advises us on agricultural research
and Extension priorities.

» The Maine Wild Blueberry Commission that represents growers and processors, and
administers a state tax fund of over $1 million.

* The Maine Potato Board composed principally of Maine potato farmers that offers advice and
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support for research. The Board also administers a state tax fund to support Maine's most valuable
agricultural commodity.

* The Maine 4-H Foundation Board that works as a close partner to enrich youth experiences
through our 4-H Youth Development Program.

» A variety of advisory boards formed with targeted intent to guide the work of our most important
programs. Examples: Maine Sea Grant Policy Advisory Board, Tanglewood 4-H Camp Board,
Bryant Pond Learning Center Board, the Maine Board of Pesticides Control, and county-based 4-H
Leaders Associations.

» We also partner with discipline-specific groups whose mission is to achieve success in a given
area. Examples: Maine Organic Farmers and Gardeners Association, Maine Science, Technology,
Engineering and Math Collaborative, and the Sportsman's Alliance of Maine.

* We maintain an ongoing open dialogue with Maine Legislators and County Commissioners to
communicate our program focus areas and to respond to the needs that have been identified
through their constituents.

The Experiment Station encouraged stakeholder input by hosting (along with the college leadership)
formal meetings with advisory groups including the Board of Agriculture (two times), the Forest
Resources Advisory Committee, and the Coordinating Committee of the Maine Cooperative Fish
and Wildlife Research Unit. This year again, as a way to encourage more participation by state
legislators, one Board of Agriculture meeting was held in the state capitol building.

Experiment Station leaders and staff regularly attend monthly meetings of the Agricultural Council of
Maine (AGCOM) as a way to maintain effective communication with the wide array of agricultural
organizations in the state. MAFES faculty, through their interaction with stakeholder groups and
individuals in both formal and informal settings, also continued to encourage stakeholder
participation. Our research facilities hosted field days for apples, small fruits, and vegetables,
potatoes, grains, and wild blueberries and other interests of growers, which allow researchers and
administrators to learn more about the needs of the stakeholders in attendance. Overall, the station
makes every effort to allow all groups and individuals to express their suggestions and concerns
about station-sponsored research through the mechanisms discussed above.

2(A). A brief statement of the process that was 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

Use External Focus Groups
Needs Assessments

Use Surveys

Other (Identify and analyze issues)

Brief explanation.

Cooperative Extension - Extension's programming is deeply and broadly grounded in traditional and
non-traditional stakeholder individuals, and the general public. In the agriculture and food systems
sectors the major stakeholders are identified through coordinating and advisory committees such as
the Board of Agriculture, Agricultural Council of Maine, Maine Wild Blueberry Commission, Maine
Potato Board, Maine Organic Farmers and Gardeners Association, the Maine Sea Grant Policy
Advisory Board, and the Maine Board of Pesticides Control. In the youth development sector the
major stakeholders are identified through coordinating and advisory committees such as the Maine
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4-H Foundation Board, advisory boards of the 4-H Camp and Learning Centers, and the Maine
Science, Technology, Engineering and Math Collaborative. For all of our programming, UMaine
Extension maintains a list of all known stakeholder groups, and these groups are contacted on a
regular basis, and meets regularly with county-based extension associations and program focused
advisory groups.

For all of our programming, UMaine Extension maintains lists of all known stakeholder groups, and
these groups are contacted on a regular basis, and meets regularly with staff and county-based
extension associations.

Experiment Station - In the agricultural and forestry sectors, the major stakeholder groups are
identified through coordinating and advisory committees such as the Board of Agriculture, the
Forestry Research Advisory Committee, and the Coordinating Committee of the Maine Cooperative
Fish and Wildlife Research Unit. MAFES provides input on potential committee members as do the
current member stakeholder groups. For agriculture and forestry, MAFES maintains a list of all
known stakeholder groups, and these groups are contacted on a regular basis. Individual
stakeholders are identified in a variety of ad hoc ways including through faculty and
department/school contacts as well as UMaine Extension.

2(B). A brief statement of the process that was 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

Survey of the general public

Meeting specifically with non-traditional groups

Meeting specifically with non-traditional individuals

Meeting with invited selected individuals from the general public
Other (Research using relevant current and first-source data)

Brief explanation.

Extension and the Experiment Station collect input through formal organization processes (e.g.
Board of Agriculture, Forest Resources Advisory Committee, and Maine Cooperative Fish and
Wildlife Research Unit Coordinating Committee) and feedback on research programs of faculty via
stakeholder grant review programs (e.g. Maine Wild Blueberry Commission Advisory Committee,
Maine Potato Board, Cooperative Forestry Research Unit). Faculty researchers meet with and
collect input from both traditional and non-traditional stakeholders at the group and individual level.

In addition, Extension faculty and professionals collect information through direct contact and
surveys of traditional and non-traditional during outreach programming, community forums, and
monthly volunteer county extension executive committees, as well as regular meetings with
community, regional, and state partners (staff and elected officials of county government; state
legislators; school teacher and youth groups; and local, county and state commodity organizations.
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3. A statement of how the input will be considered

In the Budget Process

To Identify Emerging Issues
Redirect Extension Programs
Redirect Research Programs
In the Staff Hiring Process
To Set Priorities

Brief explanation.

Cooperative Extension
A new Extension programming direction came through our successful Telstar Freshman Academy, a

yearlong, experiential program designed to resilience and high aspiration for high school youth in
rural Oxford County. In 2018, the University of Maine System funded the Pathways Early College
program at UMaine's Bryant Pond 4-H Center. This is a new initiative that will provide dual
enrollment opportunities for high school juniors and seniors in Oxford County, with recruitment
targeting first generation college students. The program's goal is to increase the number of students
matriculating to UMS campuses, and to increase retention rates, especially among first generation
college students.

A very large investment in infrastructure and programming was realized in June 2018, with the
opening of the $8 million University of Maine Cooperative Extension Diagnostic and Research
Laboratory in Orono. This was the culmination of years of needs assessments, planning,
stakeholder input, and funding. In 2014, Maine voters approved an $8 million bond referendum to
support Maine agriculture, facilitate economic growth in natural resource based industries, and
monitor human health threats related to ticks, mosquitoes, and bedbugs through the creation the
new facility. The new lab brings together scientists researching animals, agriculture, insects, and
plants under one roof. The unique combination of researchers provides many teaching opportunities
for students, as well as premier research and outreach facilities. By allowing for research
contributions to agriculture, public health, communities, and wildlife, the lab will benefit Maine in a
variety of ways, including protecting the natural resource and food-based economies, adding to food
safety and human health, and providing unique diagnostic and testing services to farmers,
homeowners and the public.

Maine Agricultural and Forest Experiment Station
The Maine Agricultural and Forest Experiment Station staffs the Board of Agriculture comprised of a

wide range of members representing the major agriculture sectors in Maine along with aquaculture
interests. The purpose of the Board of Agriculture is to provide input to the University of Maine and
the University of Maine System on matters related to agriculture. At the spring and fall 2018
meetings, members identified a need for agricultural engineering support. The result is the
University of Maine Cooperative Extension has written a draft job description for an Extension
Agricultural Engineer position. Board of Agriculture input has made identifying funding for this new
position an Extension priority.

Brief Explanation of what you learned from your Stakeholders

An overarching theme from stakeholders is the recognition that research and extension are a unique
resource that regularly produce significant social, environmental, and economic benefit for the
people of our state. The ability to provide the full spectrum of help in understanding and identifying
issues, researching and addressing issues, and disseminating quality information takes a critical
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infrastructure driven by high-level expertise.

A related theme is that funding is key to ensuring the ability for research and extension to create
these social, environmental, and economic benefits for the people of Maine. An ongoing
commitment to funding repays this investment many times over.

Stakeholders have voiced the need for greater economic capacity research. All segments of the
agricultural community express the need to maintain the Experiment Station research farms and
greenhouses. They are also concerned about maintaining research capacity for modern science to
support the food and agriculture sectors. Stakeholders are strongly supportive of county-based
Extension outreach as a mechanism for refining statewide programs to meet unique local needs.

Stakeholders have been impacted through the Maine Food and Agriculture Initiative, that is a
partnership among the UMaine College of Natural Sciences, Forestry, and Agriculture and the
Maine Agricultural and Forest Experiment Station. This initiative supports stakeholder-driven
agricultural research and extension education for Maine. Examples of recent projects include:

Improving barley quality and yields for emerging high-value markets

Identifying Profitable Vegetable and Small Fruit Varieties for Maine (Y1-3)

The use of portable Doppler radar microphone to assess honey bee colony size and health
Investigation and Education on the Potential Food Allergenic Residues in Composts

+ Soil solarization for enhanced weed control in vegetables

 Elderberry Virus Survey

+ Evaluation of Onion and Shallot Varieties for Maine Farmers

» Testing Maine's wild and cultivated elderberries for Tomato Ringspot Virus (ToRSV)"

In the area of youth development, Stakeholders are strong advocates for programming in support of
STEM,; early college and youth aspirations; immigrant, vulnerable, and underserved populations.
With this support, UMaine Extension has continued and enhanced our work in such programs
headlined as:

+ Sparking Student Interest in STEM Careers through 4-H Ambassadors
+ Students Follow a Researcher® on Expeditions in the Field

* Tech Wizards Students Helping Solve Real Community Problems

» Supporting Career Awareness in Youth in Aquaculture

* Bolstering Learning Environments of Vulnerable Youth

* Meeting Learning Standards through Open Air Classrooms

Building Community and Connecting Youth to the Outdoors

Reducing Summer Learning Loss

Reducing Obesity in Youth

4-H@UMaine Giving Youth a Preview of the College Experience

IV. Expenditure Summary
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1. Total Actual Formula dollars Allocated (prepopulated from C-REEMS)

Extension

Research

Smith-Lever 3b & 3¢

1890 Extension

Hatch

Evans-Allen

{No Data Entered}

{No Data Entered}

{No Data Entered}

{No Data Entered}

2. Totaled Actual dollars from Planned Programs Inputs

Extension Research
Smith-Lever 3b & 3c 1890 Extension Hatch Evans-Allen
potual 1899440 0 2310468 0
Matening 1899440 0 4808481 0
ostual Al 9971910 0 887301 0
Eopendod 13770790 0 8006250 0

3. Amount of Above Actual Formula Dollars Expended which comes from Carryover funds from previous

Carryover

0

0

0

0
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V. Planned Program Table of Content

S. No. PROGRAM NAME

1 The Maine Food System

Positive Youth Development

Sustainable Community & Economic Development

Climate Change

Al |l]wlIN

Sustainable Natural Resources
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V(A). Planned Program (Summary)

Program # 1
1. Name of the Planned Program

The Maine Food System

& Reporting on this Program

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 6% 7%
201 Plant ngome, Genetics, and Genetic 0% 7%
Mechanisms
205 | Plant Management Systems 3% 8%
Insects, Mites, and Other Arthropods o o
211 Affecting Plants 0% 5%
Pathogens and Nematodes Affecting o o
212 Plants 0% 3%
213 | Weeds Affecting Plants 4% 3%
215 | Biological Control of Pests Affecting Plants 5% 9%
301 | Reproductive Performance of Animals 5% 3%
302 | Nutrient Utilization in Animals 2% 4%
305 | Animal Physiological Processes 5% 1%
311 | Animal Diseases 5% 17%
501 New and Improved Food Processing 59 9%
Technologies
502 | New and Improved Food Products 5% 4%
503 Quality Maintenance in Storing and 0% 20,
Marketing Food Products : ° °
601 Economics of Agricultural Production and 10% 20,
Farm Management _
605 Natural Resource and Environmental 6% 4%
Economics
Requirements and Function of Nutrients o o
702 and Other Food Components 0% 3%
703 | Nutrition Education and Behavior 39% 2%
Protect Food from Contamination by
712 | Pathogenic Microorganisms, Parasites, 0% 7%
and Naturally Occurring Toxins
Total 100% 100%
V(C). Planned Program (Inputs)
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1. Actual amount of FTE/SYs expended this Program

Extension Research
Year: 2018
1862 1890 1862 1890
Plan 40.9 0.0 19.0 0.0
Actual Paid 412 0.0 17.8 0.0
Actual Volunteer 25.0 0.0 0.0 0.0

2. Actual dollars expended in this Program (includes Carryover Funds from previous years)

Extension Research
Smith-Lever 3b & 3c 1890 Extension Hatch Evans-Allen
1324065 0 1115404 0
1862 Matching 1890 Matching 1862 Matching 1890 Matching
1324065 0 2013030 0
1862 All Other 1890 All Other 1862 All Other 1890 All Other
5386710 0 0 0

V(D). Planned Program (Activity)
1. Brief description of the Activity

Conduct scientific research. Publish peer-reviewed journal articles and other publications. Present
findings at professional and public meetings and at other venues, and provide training sessions for food
producers and processors. Educate undergraduate and graduate students.

+ Crop Production Activities - Direct (Club, Conference, Program, Consultation, Scholarship, or
Training)

» Crop Production Activities - Indirect (Applied Research, Media, Internet, Publication, Resulting from
Training)

+ Eat Well (Expanded Food and Nutrition Education Program) - Indirect (Applied Research, Media,
Internet, Publication, Resulting from Training)

« Eat Well (Expanded Food and Nutrition Education Program)- Direct (Club, Conference, Program,
Consultation, Scholarship, or Training)

« Farm Energy Activities - Direct (Club, Conference, Program, Consultation, Scholarship, or Training)

« Farm Energy Activities - Indirect (Applied Research, Media, Internet, Publication, Resulting from
Training)

» Food Safety - Direct (Club, Conference, Program, Consultation, Scholarship, or Training)

» Food Safety - Indirect (Applied Research, Media, Internet, Publication, Resulting from Training)

» General Activities in Support of the Maine Food System - Direct (Club, Conference, Program,
Consultation, Scholarship, or Training)

» General Activities in Support of the Maine Food System - Indirect (Applied Research, Media, Internet,
Publication, Resulting from Training)

* Home Horticulture Activities - Indirect (Applied Research, Media, Internet, Publication, Resulting from
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Training)

» Home Hotriculture Activities - Direct (Club, Conference, Program, Consultation, Scholarship, or
Training)

« Livestock Activities - Direct (Club, Conference, Program, Consultation, Scholarship, or Training)

« Livestock Activities - Indirect (Applied Research, Media, Internet, Publication, Resulting from
Training)

* Nutrition Education - Direct (Club, Conference, Program, Consultation, Scholarship, or Training)

 Nutrition Education - Indirect (Applied Research, Media, Internet, Publication, Resulting from
Training)

» Specialty Food Products - Direct (Club, Conference, Program, Consultation, Scholarship, or Training)

+ Specialty Food Products - Indirect (Applied Research, Media, Internet, Publication, Resulting from
Training)

2. Brief description of the target audience

Maine crop and livestock farmers, aquaculture industry, food producers, processors and marketers,
Cooperative Extension staff, other scientists, state policymakers, regulators, and legislators, classroom
teachers

4-H Volunteers (Adult)

4-H Youth (Youth)

Agricultural Producers (Adult)
Agricultural Service Providers
Agricultural Workers (Adult)

Apple Growers (Adult)

Beef Producers (Adult)

Blueberry Growers (Adult)
Business Assist Organization Staff (Adult)
Community Leaders (Adult)
Cranberry Growers (Adult)

Dairy Producers (Adult)

Elders or Seniors (Adult)

Families (Adult)

Families (Youth)

Farmers (Adult)

Food Processors (Adult)

General Public (Adult)

General Public (Youth)

Home Gardeners (Adult)

Home Gardeners (Youth)
Low-Income Families (Adult)
Low-Income Families (Youth)
Master Gardener Volunteers (Adult)
Ornamental Horticulture Industry (Adult)
Parents (Adult)

Pesticide Applicator Training Participants (Adult)
Pesticide Applicators (Adult)

Policy Makers (Adult)

Potato Growers (Adult)

Sweet Corn Growers (Adults)
Teachers (Adult)

Vegetable Growers (Adult)
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Volunteers (Adult)

3. How was eXtension used?

eXtension was not used in this program

V(E). Planned Program (Outputs)

1. Standard output measures

2018 Direct Contacts Indirect Contacts Direct Contacts Indirect Contacts
Adults Adults Youth Youth
Actual 38509 3918522 12095 1164507
2. Number of Patent Applications Submitted (Standard Research Output)
Patent Applications Submitted
Year: 2018
Actual: 2
Patents listed
vaccine against L. salmonis (salmon louse)
physiological solution for sea lice removal
3. Publications (Standard General Output Measure)
Number of Peer Reviewed Publications
2018 Extension Research Total
Actual 28 84 112
V(F). State Defined Outputs
Output Target
Output #1
Output Measure
e Direct; Club, Conference, Program, Consultation, Scholarship, or Training
Year Actual
2018 11983
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Output #2

Output Measure

e Indirect; Applied Research, Media, Internet, Publication, Resulting from Training

Year Actual
2018 27138
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V(G). State Defined Outcomes

V. State Defined Outcomes Table of Content

0. No. OUTCOME NAME

1 Pounds of food donated

2 Monetary value of food produced, gleaned, and donated

3 Number of agencies served

4 Implement practices that improve efficiency, reduce inputs and negative impacts on the
environment, increase profitability, or reduce energy consumption

5 Adopt and maintain integrated pest management strategies

6 Demonstrate how to develop integrated farming systems (on farm composting? different
enterprises on the same farm?)

7 Improve animal well-being

8 Establish new farm enterprises

9 New crops and markets developed

10 Implement techniques to reduce effects of variable climate

11 Adopt specific food safety plans and/or policies

12 Adopt healthy dietary practices (consume nutrient-rich foods, follow current Dietary
Guidelines for Americans or DASH, etc)

13 Increase consumption and preservation of healthful, locally-grown and -produced food (farm

to school program, food preservation, etc.)

14 Adopt techniques to improve soil quality

15 Adopt a water saving technique (rain barrels, soaker hoses, etc.)

Utilize Cooperative Extension to identify pest problems and determine research-based

16 management strategies

17 Increase consumption of home-grown food
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Enhance capacity of a sustainable global food system including new/improved plants,

18 animals, technologies, and management systems

19 More sustainable, diverse, and resilient food systems in Maine

20 Improve food safety

21 Adopt dietary plans to prevent and treat iliness

22 Providing Expertise to State Programs Supporting Ag Industries

23 Optimizing forage production and quality on livestock farms

24 Research & Outreach Support for Maine Aquaculture

25 Research & Outreach Support for Maine's Crop-Based Agriculture - Potatoes

Research & Outreach Support for Maine's Crop-Based Agriculture - General Support to the

26 Agriculture Sector

27 Research & Outreach Support for Maine's Crop-Based Agriculture Fruit Production

Outcome #1

1. Outcome Measures

Pounds of food donated

2. Associated Institution Types

e 1862 Extension

3a. Outcome Type:

Change in Action Outcome Measure

3b. Quantitative Outcome
Year Actual

2018 257520

3c. Qualitative Outcome or Impact Statement

Issue (Who cares and Why)
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Successful collaborative gardening initiatives are an important tool for enhancing public health
and providing meaningful community engagement opportunities by increasing access to locally
grown food, providing a safe space to connect with neighbors, and offering learning opportunities
outside the classroom. Supports such as volunteer leaders, educational resources, and manual
labor are key contributors to the success of these projects.

What has been done

The Master Gardener Volunteer (MGV) program provides participants with a minimum of 40 hours
of in-depth training in the art and science of horticulture. Trainees receive current, research-based
information from UMaine Extension educators and industry experts. Trained MGV gardeners, with
all levels of experience, are connected with meaningful service projects in their community.
Coordinators facilitate relationships between MGV and community partners; assisting with needs
assessment, planning, and problem solving.

Results

There are 910 active MGV, 87 of whom were trained in 2018. In total, they donated nearly 28,000
hours to a variety of educational and food security projects throughout the state including
supporting 56 community gardens, 54 school gardens, 65 demonstration gardens, and 28
programs involving 796 youth in horticulture. Those involved with food security projects distributed
257,520 pounds of fresh produce from over 100 Maine farms to 187 food alleviation distribution
sites and countless neighbors in need as part of the Maine Harvest for Hunger program. Many
volunteers enter the MGV program with the goal of improving their gardening skills for personal
benefit and then become deeply involved in and passionate about community projects.

4. Associated Knowledge Areas

KA Code Knowledge Area
501 New and Improved Food Processing Technologies

502 New and Improved Food Products
Outcome #2

1. Outcome Measures
Monetary value of food produced, gleaned, and donated

2. Associated Institution Types

e 1862 Extension

3a. Outcome Type:

Change in Condition Outcome Measure

3b. Quantitative Outcome
Year Actual

2018 423271
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3c. Qualitative Outcome or Impact Statement

Issue (Who cares and Why)

Maine has the highest rate of food insecurity in New England and ranks 7th worst in the United
States. The USDA estimates that more than 208,000 individuals (16.4%) in Maine are food
insecure and that we have the 3rd worst rate of very low food insecurity in the nation. Twenty
percent of Maine children and 23% of seniors experience food insecurity. It is especially
challenging for food insecure people to afford high quality, fresh, nutritious food, and Maine's
emergency food system has seen donations of fresh produce decline significantly in recent years.

What has been done

UMaine Extension's Maine Harvest for Hunger program mobilizes gardeners, farmers,
businesses, schools, and civic groups to grow, glean, and donate quality produce to distribution
sites (pantries, shelters, community meals), and directly to neighbors in need to mitigate hunger,
improve nutrition and health, and help recipients develop positive nutritional habits. In 2018 MHH
educational programs focused on engaging food pantry recipients, seniors and community
gardeners to grow more of their own produce and teaching practical ways to use fresh produce.

Results

Since 2000, MHH participants have distributed 2.9 million Ibs. of food to citizens grappling with
hunger. In 2018, donations of 231,752 Ibs. of fresh produce from over 100 Maine farms went to
165 hunger alleviation distribution sites. Over 512 volunteers logged 2,664 hours and the value of
the produce was over $391,660. Now in its 19th season, MHH is an exemplary statewide
collaborative effort between UMaine Extension staff, Master Gardener Volunteers, farms, food
pantry staff and volunteers. Every gleaning partnership is unique in how we collaborate with
farmers, volunteers and food pantries. Pantry volunteers frequently comment how much the high-
quality fresh produce means to recipients, many of whom otherwise would have limited access to
them.

4. Associated Knowledge Areas

KA Code Knowledge Area

501 New and Improved Food Processing Technologies

503 Quality Maintenance in Storing and Marketing Food Products

601 Economics of Agricultural Production and Farm Management
Outcome #3

1. Outcome Measures

Number of agencies served

2. Associated Institution Types

e 1862 Extension
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3a. Outcome Type:

Change in Action Outcome Measure

3b. Quantitative Outcome
Year Actual

2018 17

3c. Qualitative Outcome or Impact Statement

Issue (Who cares and Why)
What has been done

Results

4. Associated Knowledge Areas
KA Code Knowledge Area
601 Economics of Agricultural Production and Farm Management
Outcome #4

1. Outcome Measures

Implement practices that improve efficiency, reduce inputs and negative impacts on the
environment, increase profitability, or reduce energy consumption

Not Reporting on this Outcome Measure
Outcome #5
1. Outcome Measures
Adopt and maintain integrated pest management strategies

2. Associated Institution Types

e 1862 Extension
e 1862 Research

3a. Outcome Type:

Change in Condition Outcome Measure
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3b. Quantitative Outcome
Year Actual

2018 16565
3c. Qualitative Outcome or Impact Statement

Issue (Who cares and Why)

The $500 million potato industry is Maine's largest agricultural sector, encompassing over 500
businesses generating over $300 million in annual sales, employing over 2600 people, and
providing over $112 million in income to Maine citizens. The management of insects, diseases,
weeds, and other pests is integral in sustaining a healthy Maine potato crop. Potato growers rely
on a multidisciplinary Integrated Pest Management (IPM) approach to ensure that the potato crop
is pest and damage free while attempting to minimize the amount of pesticides that are applied.

What has been done

UMaine Extension's Potato IPM Program impacts Maine's 300 commercial potato growers and
48,000 acres of potatoes and is an integral part of the potato industry, and national and
international growers who rely on the state's seed crop. We maintain nearly 100 specialized insect
traps, coordinate a state network of electronic weather stations, and survey 75 potato fields
weekly for weeds, insects and diseases. IPM scientists track potential pest outbreaks to provide
growers with information on treatments to minimize pesticide applications and maximize potato
yield.

Results
The economic impact from Extension's pest monitoring and educational programs for the 2018
season is estimated at over $8.1 million.

4. Associated Knowledge Areas

KA Code Knowledge Area

205 Plant Management Systems

211 Insects, Mites, and Other Arthropods Affecting Plants

212 Pathogens and Nematodes Affecting Plants

213 Weeds Affecting Plants

215 Biological Control of Pests Affecting Plants

712 Protect Food from Contamination by Pathogenic Microorganisms, Parasites, and

Naturally Occurring Toxins

Outcome #6

1. Outcome Measures

Demonstrate how to develop integrated farming systems (on farm composting? different enterprises
on the same farm?)

Not Reporting on this Outcome Measure
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Outcome #7

1. Outcome Measures
Improve animal well-being

2. Associated Institution Types

e 1862 Extension

3a. Outcome Type:

Change in Action Outcome Measure

3b. Quantitative Outcome
Year Actual

2018 372

3c. Qualitative Outcome or Impact Statement

Issue (Who cares and Why)
What has been done
Results

4. Associated Knowledge Areas

KA Code Knowledge Area

301 Reproductive Performance of Animals
302 Nutrient Utilization in Animals
305 Animal Physiological Processes
311 Animal Diseases
Outcome #8

1. Outcome Measures

Establish new farm enterprises

2. Associated Institution Types
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e 1862 Extension

3a. Outcome Type:

Change in Action Outcome Measure

3b. Quantitative Outcome
Year Actual

2018 800

3c. Qualitative Outcome or Impact Statement

Issue (Who cares and Why)

Interest in agriculture and starting new farms in Maine has increased dramatically over the past
fifteen years. One third of Maine's farmers are beginning farmers with fewer than 10 years of
experience. Forty-seven percent of new farm businesses fail within the first five years. Current
farmers thinking about changing farm enterprises and new farmers interested in starting a farm
often lack skill, knowledge and confidence in areas such as business planning, access to capital,
rules and regulations affecting agriculture operations, and marketing.

What has been done

Since 2011, UMaine Extension has provided diverse educational outreach through its "So You
Want to Farm in Maine" series to enhance the skills, business management knowledge,
confidence of new and established farmers. Extension programs are live, live-streamed and
archived, and reached over 800 participants from all Maine counties and out-of-state. Topics
included agriculture enterprise selection, business planning, record keeping, market research,
regulations, and resource identification.

Results

The series trained people to pursue farming as a viable career option. Since 2014, Extension staff
have consulted with 505 new farmers statewide. A survey sample of these farmers (n=158)
revealed: 51 new farm businesses have been started where the farm operator has a good
understanding of the importance of business planning and how to connect to resources available
to them in Maine; 88 new jobs, with estimated wages of $612,000 annually; an estimated total
market value of agricultural products sold by these farms of over $2.2 million annually.

In 2017 and 2018, with the training qualified as FSA borrower training, farmers with FSA loans
were able to complete their loan requirements and received nearly $1.7 million in farm loans.

4. Associated Knowledge Areas

KA Code Knowledge Area
601 Economics of Agricultural Production and Farm Management
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Outcome #9

1. Outcome Measures

New crops and markets developed

2. Associated Institution Types

e 1862 Research

3a. Outcome Type:

Change in Condition Outcome Measure

3b. Quantitative Outcome
Year Actual

2018 107

3c. Qualitative Outcome or Impact Statement

Issue (Who cares and Why)

Recent successes in building New England's local organic wheat economy have inspired new
markets for a variety of food grains. Our region now boasts scores of businesses (e.g., mills,
bakeries, malt houses, and distilleries) with business models centered around locally grown
organic grains. Concurrently, the need for local sources of organic and non-GMO feed grains
continues to increase. Three critical factors hindering expansion of organic grain production in our
region include robust weed and disease management strategies, efficient legume green manure
systems, and engaged end-users with strong social networks.

What has been done

We identified the most prevalent disease and insect pests in organic grain production in our
region by scouting 53 organically managed fields over two years. We conducted six research
station trials and six on-farm projects. We strengthened connections among organic farmers in
our region through our Northeast US and Eastern Canada Organic Grain Network (NEEOGRAIN)
including a regional listserv, winter webinars, and a cross-border farmer exchange. Finally, we
made over 650 contacts with farmers, processors, grain end-users, and crop advisors through
nine winter conferences, field days, and tours.

Results

Over 60% of the 70 survey respondents at the 2018 VT Grain Conference indicated that reduced
grain quality prevented them from selling their grain at least once in the last 5 years. 100%
reported they had adopted practices to help them improve grain quality and sales, and over 60%
said they had adopted new varieties, crop rotations, weed control, and post handling practices.
Farmers overwhelmingly agree (93%) that our grain outreach events have helped improve their
access to markets. In regards to research, farmers felt that they had been able to take the
information they had learned and implement better fertility management (18%), identify pests
(32%), adopt cover crops (40%), modify weed management (29%), and improve grain drying
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(27%). Five farms indicated that the financial grain to their farm from participating in our grain
events/projects was between $50,000 and $100,000.

4. Associated Knowledge Areas

KA Code Knowledge Area
205 Plant Management Systems

Outcome #10

1. Outcome Measures

Implement techniques to reduce effects of variable climate

Not Reporting on this Outcome Measure

Outcome #11

1. Outcome Measures

Adopt specific food safety plans and/or policies

2. Associated Institution Types

e 1862 Extension

3a. Outcome Type:

Change in Action Outcome Measure

3b. Quantitative Outcome
Year Actual

2018 1225
3c. Qualitative Outcome or Impact Statement

Issue (Who cares and Why)

The CDC estimates that annually 1 in 6 people (48 million) become sick from contaminated food
resulting in 128,000 hospitalizations and 3,000 deaths. The USDA estimates the annual costs of
illnesses caused by foodborne pathogens is $15.6 billion. Food pantries and meal service
programs staffed by volunteers support 178,000 Maine residents relying on them for hot meals or
food donations, and over 1 million people consume food at community events, where food
preparation includes risks of cross contamination, improper holding time of food, and poor
hygiene.

What has been done
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UMaine Extension provides Cooking for Crowds: Food Safety Training for Volunteers, an
innovative program that blends food safety education with food security efforts to reduce risk of
foodborne iliness within vulnerable populations. The program educates volunteers on how to
safely plan and purchase foods, transport and store foods, prepare foods, and handle leftover
foods to prevent food borne ilinesses. Since 2013, 1,225 volunteer quantity cooks from across
Maine have attended 42 Cooking for Crowds workshops. On average, these volunteers feed 500
people a week.

Results

Cooking for Crowds participants have increased their knowledge to reduce food borne iliness of
the 5 million meals they serve annually to Maine's food insecure. Program evaluation show
increased knowledge in how to properly handle food in the temperature danger zone, methods to
safely cool foods quickly, identifying at least two food safety concepts they would incorporate into
their next meal (temperature controls, sanitizing, improving personal hygiene), and planning to
share this information with their respective organizations. Assuming that foodborne iliness
patterns mirror population patterns and that the CFC program reduces foodborne iliness in Maine
by even just 1 percent, the program would prevent more than $640,000 in economic losses and
1,977 cases of foodborne iliness each year.

4. Associated Knowledge Areas

KA Code Knowledge Area

502 New and Improved Food Products
503 Quality Maintenance in Storing and Marketing Food Products
702 Requirements and Function of Nutrients and Other Food Components
703 Nutrition Education and Behavior
Outcome #12

1. Outcome Measures

Adopt healthy dietary practices (consume nutrient-rich foods, follow current Dietary Guidelines for
Americans or DASH, etc)

2. Associated Institution Types

e 1862 Extension

3a. Outcome Type:

Change in Action Outcome Measure

3b. Quantitative Outcome
Year Actual

2018 2232

3c. Qualitative Outcome or Impact Statement
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Issue (Who cares and Why)

Maine has the ninth highest rate of food insecurity in the nation and the highest rate of food
insecurity in New England. Higher rates of obesity have been found among low-income
individuals, especially low-income women and children. The United States annually spends
between $147 billion and $210 billion on adult obesity. Rising and sustained adult obesity rates
will continue to put a strain on current health promotion programs and continue to raise health
care cost for the nation.

What has been done

To improve the food security and diet of Maine's low-income parents and caregivers, UMaine
Extension EFNEP implements direct education to improve their knowledge, behaviors, and
attitudes related to improving diet quality, increasing daily physical activity, and using food
resources management practices to learn how to plan and shop for healthy meals and snacks.
Program outcomes are measured for all adults using validated pre/post program surveys.

Results

In 2018, 579 adults participated in Maine EFNEP, and the program reached a total of 2,232
individuals in the program's families. Of the 579 adults, 60% completed pre and post surveys that
revealed:

43% eat fruit more often each day,

35% eat vegetables more often each day,

30% drink soda less often,

43% make small changes each day to be more active,
37% thaw frozen food at room temperature less often,
40% plan meal before shopping more often,

32% make a list before shopping more often.

4. Associated Knowledge Areas

KA Code Knowledge Area

702 Requirements and Function of Nutrients and Other Food Components
703 Nutrition Education and Behavior
Outcome #13

1. Outcome Measures

Increase consumption and preservation of healthful, locally-grown and -produced food (farm to
school program, food preservation, etc.)

2. Associated Institution Types

e 1862 Extension

3a. Outcome Type:

Change in Knowledge Outcome Measure
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3b. Quantitative Outcome
Year Actual

2018 386
3c. Qualitative Outcome or Impact Statement

Issue (Who cares and Why)
What has been done

Results

4. Associated Knowledge Areas

KA Code Knowledge Area

702 Requirements and Function of Nutrients and Other Food Components
703 Nutrition Education and Behavior
Outcome #14

1. Outcome Measures

Adopt techniques to improve soil quality

2. Associated Institution Types

e 1862 Extension

3a. Outcome Type:

Change in Action Outcome Measure

3b. Quantitative Outcome
Year Actual

2018 1640
3c. Qualitative Outcome or Impact Statement

Issue (Who cares and Why)

Protecting and improving soil health is a key goal for sustainable agriculture, yet many agricultural
service providers feel ill-equipped to help farmers make informed decisions about adopting
specific soil health (SH) strategies. Extension educators and NRCS staff cite a lack of region-

specific information and concrete local examples of successful cover cropping, reduced tillage,
and rotational practices.
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What has been done

UMaine Extension in 2015 initiated a 3-year SARE Soil Health Professional Development
Program to increase participant knowledge, skills, and confidence to provide education and
recommendations to farmers about soil health strategies. Ag service providers from Extension,
NRCS, Soil and Water Conservation Districts, non-profits, and industry joined cropping systems-
based teams led by Extension faculty: potato-grain, dairy cropping, and mixed vegetable. Training
included winter workshops, on-farm demonstrations, case studies, and videos.

Results

Trainees reported reaching over 1,640 farmer contacts through: 21 on-farm demonstrations, 35
workshop or field days, 93 presentations, and 740 individual SH consultations. In sum, 185
farmers made a management change or adopted a new practice, affecting over 20,000 acres, as
a result of what the farmers learned from the trainees and project activities. These included
testing their soil for SH and trying a new cover crop or reduced tillage practice. Trainees also
reported the program resulted in 64 new collaborations, and 7 new grant submissions, of which 3
were funded.

4. Associated Knowledge Areas

KA Code Knowledge Area

102 Sail, Plant, Water, Nutrient Relationships
215 Biological Control of Pests Affecting Plants
Outcome #15

1. Outcome Measures

Adopt a water saving technique (rain barrels, soaker hoses, etc.)
Not Reporting on this Outcome Measure
Outcome #16

1. Outcome Measures

Utilize Cooperative Extension to identify pest problems and determine research-based
management strategies

Not Reporting on this Outcome Measure

Outcome #17

1. Outcome Measures

Increase consumption of home-grown food

2. Associated Institution Types
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e 1862 Extension

3a. Outcome Type:

Change in Action Outcome Measure

3b. Quantitative Outcome
Year Actual

2018 628

3c. Qualitative Outcome or Impact Statement

Issue (Who cares and Why)

One in six Hancock and Washington County residents faces food insecurity. Families
experiencing low income often resort to purchasing inexpensive, calorie-rich, less nutritious foods.
To make healthy food more accessible, Master Gardener Volunteers grow thousands of pounds
of produce for food pantries each year. Food pantry managers have difficulty persuading clients to
take the donated produce because recipients don't know how to use it, and pantry volunteers
don't have time or expertise to teach them.

What has been done

In 2017, UMaine Extension recruited, trained and supported Eat Well Volunteers who conducted
outreach in food pantries in the 2 counties. The Volunteers conducted hands-on cooking
demonstrations and nutrition & food safety lessons in food pantries while distributing fresh local
produce. Food pantry clients learned new ways to use fruits and vegetables when preparing
meals, and ways to preserve fresh produce for future use. In 2018, six months after the
intervention, clients were mailed a follow-up survey to assess impacts of the EWV intervention.

Results

Seventy four percent (n = 34) of survey respondents said that as a result of interaction with Eat
Well Volunteers, they were able to try a new fresh Maine vegetable or fruit that they had not tried
before. Eighty five percent stated the program helped them to have more fresh produce to eat,
77% prepared healthier meals, and 59% felt healthier as a result of the program. Clients
indicated an increased likelihood to make healthier food choices when planning meals, and a
greater likelihood to choose fresh fruits and vegetables when they are available at the food
pantry. All survey respondents indicated that after interacting with Eat Well Volunteers, they were
somewhat to very confident in their ability to include fresh fruits and vegetables in their meals and
their ability to safely store fresh produce at home.

4. Associated Knowledge Areas

KA Code Knowledge Area

502 New and Improved Food Products
503 Quality Maintenance in Storing and Marketing Food Products
702 Requirements and Function of Nutrients and Other Food Components
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Outcome #18

1. Outcome Measures

Enhance capacity of a sustainable global food system including new/improved plants, animals,
technologies, and management systems

Not Reporting on this Outcome Measure

Outcome #19

1. Outcome Measures

More sustainable, diverse, and resilient food systems in Maine

Not Reporting on this Outcome Measure

Outcome #20

1. Outcome Measures

Improve food safety

2. Associated Institution Types

e 1862 Research

3a. Outcome Type:

Change in Knowledge Outcome Measure

3b. Quantitative Outcome
Year Actual

2018 0
3c. Qualitative Outcome or Impact Statement

Issue (Who cares and Why)

Every day, the FDA implements recalls because of possible microbial or chemical contamination
in fresh or processed foods. Safety of food products is a major concern to the growers and
processers in a time when consumers are more proactive about their health and recalls can result
in both financial loss and loss of credibility in their consumer market.

What has been done

Two models, a crustacean and soy, were developed to analyze and detect allergenic proteins in
processed foods. The allergenic proteins were processed using various nonthermal and thermal
technologies and analyzed for their potential reduction in allergens. In another study conducted

Report Date  08/21/2019 Page 40 of 128



2018 University of Maine Combined Research and Extension Annual Report of Accomplishments and Results

under the same project, elderberry and medicinal plant leaves were analyzed and quantified for
phytochemicals using waterless green technologies.

Results

It was clearly shown that processing modifies allergenic proteins in shrimp and soybean, which
makes difficult for the existing commercial enzyme-linked immunosorbent assay (ELISA) methods
to detect and quantify accurately. The research was highlighted in a USDA multistate flyer in
2017. For the elderberry and medicinal plant leaves study, the results indicated that the total
phenolic concentrations of about half of the treated samples were not significantly different from
the controls. The results were promising in retaining phytochemcials in the extracts and reuse in
value-added products. However, the anthocyanin concentration in elderberries increased
generally after microwave blanching. Thus, microwave blanching did not seem to have any
detrimental effects on the concentration of the two bioactive compounds.

4. Associated Knowledge Areas
KA Code Knowledge Area
503 Quality Maintenance in Storing and Marketing Food Products
Outcome #21

1. Outcome Measures

Adopt dietary plans to prevent and treat illness

2. Associated Institution Types

e 1862 Extension

3a. Outcome Type:

Change in Action Outcome Measure

3b. Quantitative Outcome
Year Actual

2018 289

3c. Qualitative Outcome or Impact Statement

Issue (Who cares and Why)

Washington County has high rates of diabetes, diabetes-related hospitalizations, diabetes-related
lower extremity amputations and diabetes-related deaths. Few Washington County residents
participate in self-management education and support programs to develop the skills needed to
care for themselves. Barriers to participation include cost, lack of insurance, complexity of
education programs and the absence of formal diabetes education programs in the county.

What has been done
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Since 2014, UMaine Extension has delivered Dining with Diabetes Down East to 289 citizens in 9
communities. The program includes weekly classes with cooking demonstrations, sampling of
dishes, and facilitated discussion. Publications address simplified diabetes meal planning, how to
eat to control blood sugar, blood pressure, and blood cholesterol - the main risk factors for
diabetes complications. The video series was recorded to DVDs that are used in Native American
healthcare facilities, Calais and Houlton hospitals and the Senior Companion Program.

Results

Ninety four percent of participants reported lowered weight, blood sugar, blood pressure, or
cholesterol. Participants expressed appreciation for the program's accessibility, and reported
positive changes to their diets. All reported that as a result of program they positively influenced
diets of spouses, children or grandchildren. Research indicates the program will likely result in
decreased disability, death and health care costs. As an example, for an individual on Medicare,
approximately $96,000 is saved in Medicare costs for each year hemodialysis is postponed due to
improved diabetes control.

4. Associated Knowledge Areas

KA Code Knowledge Area

702 Requirements and Function of Nutrients and Other Food Components
703 Nutrition Education and Behavior
Outcome #22

1. Outcome Measures

Providing Expertise to State Programs Supporting Ag Industries

2. Associated Institution Types

e 1862 Extension

3a. Outcome Type:

Change in Condition Outcome Measure

3b. Quantitative Outcome
Year Actual

2018 40

3c. Qualitative Outcome or Impact Statement

Issue (Who cares and Why)

Maine dairy farmers receive payments to support their businesses when milk prices fall below the
cost of production. This "Tier program" requires that milk pr