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l. Report Overview
The NIFA reviewer will refer to the executive summary submitted in your Plan of Work. Use this space to provide updates to your state or institutionsas needed.

1. Executive Summary (Optional)

Executive Summary

Agriculturein Delaware remainsstrong today, with the Delmarva broilerindustry the biggest agriculture commodity. The state has 490,000 acres of cropland (45%
irrigated) that provide the grain crops neededfor a thriving poultryindustry, an innovative and profitable fruit, and vegetable productionindustry, and a "green industry"
that supports horticulturaland natural resource interests of its citizens. A 2010report led by the University of Delaware College of Agriculture & Natural Resources ("The
Impact of Agriculture on Delaware's Economy") found that the total economic contribution of all categories of agriculture in Delaware was $7.95 billion in industry output
and that the agricultural industry contributed $2.5 billion in value-added activity, and $1.6 billionin labor income, supporting 30,000 jobs.

Our plan of work is created and reportedlyjointly with University of Delaware and Delaware State University. Ourintention is to provide research-basedsolutions to the
complex, global challenges facing Delaware today. It isimportant to note that divisions betweenthese programmatic efforts are artificial. Our research and extension
efforts are most commonly conducted by multi-disciplinaryteams working across programs, in collaboration with colleagues in other disciplines. We also regularly plan and
work with stakeholders in other University departments, other governmental agencies, foundations, community groups, universities, and political or policy-making
positions. Delawareis also uniquely situated geographicallyto share across states in the mid-Atlanticregion and positions and programs are utilized across state lines.

Our workisdefined in four broadcritical issues with several subheadings withinsome categories to further define the issues. It has been designedto help Delaware
agriculture remain competitive, to meetits environmental challenges, sustain the state's natural resources and support ourrural and urban youth, families, and
communities. We focus on the following Critical Issue areas:

1. Sustainable ProductionSystems for Agricultural and Urban Landscapes

Situation: We will be continually challenged to feed the world’s growing population. There are currently 7.6 billionpeople in the world and population is
estimated to be over 10billionby 2050. Further increases in agricultural output are essential while maintaining economic and environmental integrity.Ina2018
Needs Assessment Survey conducted by Delaware Cooperative Extension, respondents indicated that “supporting family farms and local food systems”, “balance
of environmental regulations and agricultural production”, and “profitability of agriculture” were very important. Delaware Cooperative Extension is working with
individuals, farms, and the agricultural industryto improve and increase economicand environmental integrity and food security.

Cooperative extensionis using research and education to develop, disseminate, and promote management practices that maximize yield, maintain

profitability, and utilize nutrients, water, and pesticides efficientlyand effectively.

2. Nutrition and Wellness




2019 Annual Report of Accomplishments and Results (AREERA)

Situation: Nutrition & Wellness According to the Delaware Healthcare Commission report of June 2017, health care costs and spending per capitain Delaware are
higher than the national average. Historically, health care spending has outpacedinflationand the state’s economic growth. Health care costs consume 25% (or
approximately1 billionin FY 2017) of Delaware’s budget. Medicaid cost per capita and the growth in per capita spending have been above the national average.
Healthcareresourcesin Delaware are burdened by preventable conditions relatedto behavioral health and poor nutrition and the resulting chronicdiseases.
Fromthe Cooperative ExtensionSurveyof 2018, 69% of women and 57% of men surveyed rated prevention of chronicdisease as very important. Sixty- nine
percent of respondents to the Extension needs assessment survey indicated that preventing substance abuse was an importantissue and 67% of respondents felt
access to substance abuse serviceswere important community issues.

In Delaware, the poverty rate for individuals was 12 percentin 2015. Accordingto the 2011-2015 American Community Survey, the povertyratesin New Castle,
Kentand Sussex counties were 11.4,13.5 and 12.6 percent respectively. Research has indicated that poverty is associated with poor nutrition and increased risk
of many diseases. The CDC reports that DE youth Dietary Behaviors were 36.9% of adolescents reported consuming fruit less than one time daily. For physical
activity, only 23.7% of adolescents were physicallyactive at least 60 minutes per day on all 7 days in the past week as recommended.

Situation: Food Safety Foodborneillnessesare common and costly — yet preventable — public health issue. According to the Centers for Disease Control and
Prevention, approximately onein six Americans (nearly 48 million people)getsick, 128,000 are hospitalized and 3,000 die of foodborneillnesses eachyear (CDC,
2017). Food safety education is essential for individuals preparing foodin their ownhome, farm workers growing produce, employees in food service
establishments and individuals preparing and serving food as volunteers. Laws are in place to address this. For example, the State of Delaware now requires
every permittedfood establishment to designate a person in charge to demonstrate safe food handling practices. There are over 3,500 permitted food
establishmentsin Delaware that prepare and serve food to the public and educationis needed for their employees. The FDA Food Safety Modernization Act
(FSMA) wentinto effect on January 26, 2016. The Produce Safety rule which is part of that act establishes for the first-time science-based minimum standards for
the safe growing, harvesting, packing, and holding of fruits and vegetables grown for human consumption. FSMA affects over 100farm familiesin Delaware that
grow fresh produce. Everyyear, dozens of recalls occur. In an effort to help individuals in the food service industry comply with licensing regulations through the
Delaware Division of Public Health, Cooperative Extension provides training for Delawareans.

3. Personal and Economic Development

Situation: Leadership Development- Working with volunteers is an Extensiontradition (Patton, 1990) as well as the primary method of delivering 4-H programs.
Extension professionals engage volunteers by involvingthem in a variety of roles and delegating to them responsibility for projects, programs, events, and
activities. (https://www.joe.org/joe/2007 december/a3.php). In Delaware, Extensionvolunteer programs continue to grow and expand to support our Extension
professionals and programsin 4-H Youth Development, Agriculture and Natural Resources, Lawnand Garden, and Family and Consumer Sciences.

In 2018 a NeedsAssessment Surveywas conducted by Delaware Cooperative Extension; 30%of the respondents self-identified as Extensionvolunteers.
Leadership Development surfaced as a high-priority community needs. Survey respondents identified the following as important: 68% developing leaders within
schools, organizations, and communities; 69% access to community-based programs for youth; 81% exposing youth to science, technology, engineering, and
math topics; and, 85% training youthand adults to think critically and use problem-solving skills. With this in mind, Delaware Cooperative Extensionneeds to
expand volunteerand leadership development programs and opportunities to create a learning leadership environment for volunteers and Extension
professionals to encourage the pursuit and acceptance of leadershiprolesin our system and across the state to help all, especially youth, reach their full
potential.

Situation: STEAM Education-Today and in the future, thereis atremendous need foryoung people to know how to be innovative, creative, out-of-the-box
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thinkers able to use computational thinking and technologyto address real-world solutions. This is true across everyindustry, from business to creative arts to
agriculture. Estimates show that 65% of today's students entering grade school this year will be employedin jobs that don'texistyet, and 60% of new jobs
created this century will require Science Technology Engineering Arts and Math skills in a variety of fields. However, the stark reality is that not enough of today's
young peopleare beingdrawn to STEAM in school. As aresult, young people are not being adequately prepared with the STEAM skills needed forthe newand
lucrative jobs of the future. This poses a major threat to the country's economic prosperity. Delaware Cooperative Extension’s 4-H and youth development
programs know a major part of the solution to this problemis to continue the tradition of exposing youth to STEAM topics at an early age through learning
experiences thatare hands-on, sequential, fun and relatable to the real world.

Situation: Economic Development-The economic andfinancial wellbeing of individuals, families, agribusiness, other small business enterprises, and our
communities throughout Delaware areinter-related and are connectedto the broader economic context of our state and national economy .Priorto COVID19,
job growth hasincreased, unemployment rates are down and consumer confidence has increased. However, wages have not kept up with inflation, health care
has become more expensive, overall consumer prices have increased and US employees aren’t confident about reaching theirlong-term goals. Retirement plans
continue to serve as a safety valve for moreimmediate needs. Medical debtis on the rise. Employees stress over uncertainty regarding healthcare and are
pressed to support both aging parents and grown children. Delaware citizens are facing health, food insecurity, financial, housing and job-related issues.

Well-being of individuals and families, especially minorities are determined by theiraccess to jobs, health care, educational opportunities, and training. Small
businessincluding agribusiness, rely on healthy, skilled and well- trained operators/employees to build, sustain and expandtheirrevenue.

In an erawhen Delaware is losing its manufacturing base, the agriculture industry can be a sectortargeted to expand economic growth. Delaware faces ongoing
challenges in ensuring food security and developinginnovative means to improve productivity and profitability in the sector. The sector needs to generate
additional revenues and provide new avenues foremployment. Delaware’s economic health is dependent on agricultural vitality.

4. Environmental Stewardshipin a Changing Climate

Situation: Many of Delaware’s natural resources, including our waters and natural landscapes, are stressed by humanactivities and a changing climate. For
example, morethan 90% of the streams, ponds, and bays in Delaware are classifiedas impaired, primarily by excessnitrogen and phosphorus, and pollution limits
have been established by government agencies. Additionally, climate changeis stressing Delaware’s agriculture and natural ecosystems with new pest pressures,
more intense weather events and saltwater inundation fromsea level rise. Climate changeis also likely to complicate existing efforts to reduce nutrient pollution
in the state.

In 22018 NeedsAssessment Surveyconducted by Delaware Cooperative Extension, 93% of respondents indicated that “ensuring the availability of clean water”
was “veryimportant”. This was the highestrankedissue among the state level issues that were consideredin the survey. Delaware Cooperative Extension is
working with individuals, farms and the horticulture industry to promote environmental stewardshipin the state. Cooperative Extension is using research to
develop management practices that will allow Delawareans to adapt to a changing climate and protectand conserve our natural resources. One major focushas
been reducing nutrient pollution from lawns and agriculture through education, development of science-based nutrient management practices, and promoting
compliance with state nutrient management regulations. Additionally, integrated pest management practices are being developed and promotedto reduce the
impact of pesticides onthe environment.

Merit and Scientific Peer Review Processes
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The NIFA reviewer will refer to your Plan of Work. Use this space to provide updates as needed or activities that you would like to bring to NIFA’s attention.

Process Updates
1. The Merit Review Process No Update
2. The ScientificPeer Review Process No Update
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. Stakeholder Input
The NIFA reviewer will refer to your Plan of Work. Use this space to provide updates as needed or activities that you would like to bring to NIFA’s attention.

Stakeholder Input Aspects Updates

1. Actionstakentoseekstakeholder inputthat No Update
encouraged their participationwith a brief
explanation

2. Methodstoidentify individuals and groups No Update
and brief explanation.

3. Methodsfor collecting stakeholder inputand | No Update
brief explanation.

4. AStatementofhow theinput willbe No Update
considered and brief explanation of what you
learned from your stakeholders.
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V. Planned Program Table of Contents
No. Program Namein orderof appearance
1. Sustainable Productions Systems for Agricultural and Urban landscapes
2. Nutrition & Wellness
3. Personal & Economic Development
5 Environmental Stewardshipin a Changing Climate
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V. Planned Program Activities and Accomplishments

Please provideinformation for activities that represent the best work of your institution(s). See SectionV of the Guidance for information on what to include in the qualitative
outcomes or impact statements. Addadditional rows to conveyadditional accomplishments. You may expandeachrow as needed.

No. Title or Activity Description Outcome/Impact Statement Planned Program Name/No.
1. Green Roof Systems Response: Cooperative’s Extension’s workon the management of root mealybugs 1.Sustainable Productions
began several years ago. Since this work did not completely rely oninsecticides, itwas | systems for Agricultural and
Issue: Green roof systemsare roofs used as a control. One of the trials conducted by Gill and Kunkel focused on the use of Urban landscapes
that have incorporatedplant material | entomopathogenicnematodes (a parasiticthread worm that kills insects),
to reduce energy costs. Management | entomopathogenicfungi(afungusthatcan actasaparasite ininsects), and growing
options for plants grown in these location to control root-feeding insects. Non-neonicotinoid insecticides were also
locations are extremely limited; examined as a possible management tool.
therefore root-feeding insects are
often very difficult to control with Results: Results found that the entomopathogenic nematode, Steinernema
insecticides. Cooperative Extension carpocapsae, and the entomopathogenic fungus, Beauveria bassianna, can significantly
agents, Stanton Gill (University of reduceroot mealybug populationson Sedum grownin plug traysin ahoop house.
Maryland) and Brian Kunkel Sedumis agenus of floweringleafsucculents also known as stonecrops.
(University of Delaware), have been They also indicated that some non-neonicotinoid insecticides also significantly reduced
working with nurseries and populations of root mealybug. Gill and Kunkel conducted a workshop wherethey
greenhouses experiencing this shared thesefindings, and we discoveredthat 25% of the attendees were previously
particular pest problem. unaware thatbiological control could be usedto successfullytarget root mealybugs.
35% of the attendees said they learned there were non-neonicotinoid products that
could be used to successfully manage mealybug populations, and 15% of attendees
intended to use themif they provedto be cost-effective.
Sixty-five percent of attendees stated the information generated by the studies was
useful and that they appreciated the project’s focus on difficult-to-manage pests. 30%
of attendees also stated that they may try to use this information to control other
labeled root feedinginsects.
2. Teaching best practices: 2019 Mid- RESPONSE: The Mid-Atlantic Crop Management School was establishedin 1995 as a 1.Sustainable Productions

Atlantic Crop Management School

Issue: Agricultural production in the
Mid-Atlantic Region isintegral to
local, regional, nationaland even
international food systems.
Maintaining and improving the
productivityand competitiveness of
thisindustry is critical for both

jointventure between the University of Delaware, University of Maryland, Virginia
Tech, West Virginia University and the United States Department of Agriculture’s
Natural Resources Conservation Service. The school addresses the continuing
education and required certification needs of both the Certified Crop Adviser program
and other regional agricultural clientele. The 2019 schoolwas held from Nov.19to 21
in Ocean City, Maryland. Five concurrent sessions featured speakers from across the
country on the latest research and implementationstrategies related to nutrient
management (10 sessions), crop management (nine sessions), integrated pest

Systems for Agricultural and
Urban landscapes
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producersand consumers. The Mid-
Atlantic Region, however, also faces
many environmental challenges. For
thisreason, isimperative that those
operating within the agricultural
industry in the region understand best
practicesto minimize negative
impacts on soil, air, water and human
health.

The International Certified Crop
Adviser (CCA) Certification Programis
a voluntary program offered by the
American Society of Agronomy that
provides abenchmark for practicing
agronomy professionalsin the United
States, Canada and India. Certification
recipients must have the necessary
education and expertise to advise
clientele on agronomic practices.
There are currently over 300active
CCAsinthe Mid-AtlanticRegion,
consisting of Delaware (DE), Maryland
(MD), Virginia (VA), West Virginia
(WV) and New Jersey (NJ), that must
complete continuing educationin four
major competencyareas: nutrient
management, soil and water
management, integrated pest
managementand crop management,
and professional development.

Additionally, many states within the
region have annual certification
requirements for nutrient
management (DE, MD, PA, VA, WV)
and/or pesticide management (DE,
MD, NJ, PA, VA, WV) that are

management (seven sessions), soil and water management (nine sessions), and an
alternative session on specialty, vegetable and fruit crops (nine sessions).

IMPACT: The 2019 school drew 279 participants including crop consultants, extension
educators, farmers and farm managers, agribusiness professionals, soil conservationists
and personnel from the Delaware Department of Agriculture and Environmental
Control. A total of 1399 completed evaluations were received regarding individual
speakers and total of 121 participants completed a program evaluation.

On the speakerevaluations, 97% of participants indicated that the material presented
inindividual sessions was generallyclearand well organized (1356 responses). In
addition, 93% (1295 responses) indicated that they gained knowledge in the CCA core
competency areas by attending the sessions at Crop School. Eighty-six percent (1211
responses) also indicated that they plannedto use thisinformationin the future.
Onthe program evaluation, crop school participants respondedto the survey consult
on more than 747,000 acres in the Mid-Atlantic region. Respondents estimatedthe
economicvalue of the information theyreceived at the crop schoolwas up to $250 per
acre and thatthe overall economicimpact of the 2019 Mid-Atlantic Crop Management
School is estimated to be as much as $8.3 million. Sixty-one percent of those attending
in 2019 indicated that they also attendedin 2018 and more than half of those returning

said that they had adopted a new management practice or systemin the pastyear.
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completedyvia continuing education
programs.

Poultry Grower Basics Series

Issue — Poultry is Delaware
agriculture’s main economic engine
andinrecentyears, the Delaware
Nutrient Management Program has
experienced asurgein the number of
new poultry growersattending
certification sessions. Both new and
experienced growers face a variety of
productionissues from seasonal
ventilation to environmental and
financial concerns.

Response — Cooperative Extension’s Poultry Grower Basics Series continued this year
with the addition of anew programintendedto address issues facingexperienced and
new growers. Topics presented during these programs included optimizing cold-
weather performance, practicing sustainability and troubleshooting performance
issues. The programs, held in Kentand Sussex Counties, offered Delaware Nutrient
Management ContinuingEducation Credits for attendees.

Impact —The 2019 Poultry Grower Basics Seriesattracted 80 participants, of whom 75
(93.7%) completed atleast part of the programevaluation. Sixty-nine of the 75 total
respondents answeredthe questionspecificto farm capacity, eachindicating that their
total poultry farm capacity was over 5.8 million birds.

To help measureimpact, participants were askedif they learned anything new during
the programfollowed by a question about how likely they were to implement or
change a practice based on this new knowledge. When considering optimizing cold-
weather performance, 54 (96.4%)learned something newin the programand 59
(90.7%) intendto change how they manage their poultry housesin cold weather.
Regarding sustainability practices, 53 (96.3%) learned something new and 61 (96.8%)
will change how they manage their production fora sustainable future. Finally, 53
(98.1%) participants learned something new about troubleshooting performance issues
and 60 (96.7%) intend to change theirtroubleshooting practices.

Representative of the group, some of the evaluation comments read: “Excellent
presentations and presenters— Thank you!” and “Verygood information— education so
important”.

1. Sustainable Productions
Systems for Agricultural and
Urban landscapes

Small Ruminants

Issue: Small ruminant production has
beenincreasingin the United States
due to the niche market for small
ruminant meat by ethnic communities
and its recognition as a healthierred
meat alternative. Many small
ruminant producers are new to raising
and managing small ruminants and
are unaware of the economic
opportunities availablein the region

Response: Delaware State University’s small ruminant specialistand University of
Delaware’s animal science extension agents planned an evening session for small
ruminant producers during Delaware Ag Week and invited Cornell University’s small
ruminantspecialistand goat producer, Tatiana Stanton, as the featured speaker.

Results: The educational program had a total of 34 participants representing 592 acres
and 492 head of sheep and goats from around Delaware. Seventeen post-program
evaluations collected showed that 100% of participants rated the overall programas
somewhat or very informative. Eighty-eight percentindicated that they had learned
new information and 71% responded that they wouldbe implementinga new practice
on their operations as aresult of whatthey had learned.

1. Sustainable Productions
Systems for Agricultural and
Urban landscapes
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for lamb and goat meat. Additionally,
producersmust developskills to
better manage theirdoes, ewes,
lambs and kids during lambing and
kidding time.

Some of the producersindicated theywould be implementing practices including being
better prepared, acquiring alambing and kiddingkit, providing a heat source for
newborns, practicing better handling of vaccines, checking ventilation, conducting fecal
egg counts, using mineral salt, assuring the proper processing of kids, investigating local
markets, trimming hooves while in lambingjug;

One attendee commented, “The first-hand information and research was awesome —
greatworkshop!”

Recognition of sponsors, in-kind contributors or partners (please provide name,
organization, what was contributed).
e Susan Garey — Animal Science Extension Agent, University of Delaware
e Kwame Matthews — Small Ruminant Specialist Delaware State University
e DanSeverson— New Castle County Agricultural Agent, University of Delaware
e DelmarvaFeeds — sponsoredthe dinnerfor the meeting “#1 Sustainable
Production Systemsfor Agricultural and Urban Landscapes.”

Weekly Crop Update

Issue: Farmers, agricultural
consultants, Extension professionals
and others needtimely information
on crop pests, recommended
production practices and educational
opportunities.

Response: The Weekly Crop Update (WCU) is a University of Delaware Cooperative
Extension newsletterthat coversproductiontopics related to vegetable, fruitand
agronomic crops. Extension specialists, agents and educatorsfrom the University of
Delaware, Delaware State University and the University of Maryland contribute articles
to this publication. The newsletteralso includes announcements about upcoming
educational events organized by Cooperative Extensionand its partners. In 2019, the
WCU was published on March 1 and theneach Friday from April 5 through Sept. 27 for
a total of 27 issues. The year 2019 markedthe 27" year of the publication’s release.

Both the blog and PDF versions of the Weekly Crop Update are available online for free.
There are currently about 860 subscribers who receive an email alert when a new issue
is posted and, of these, approximately 200 click throughto read the issue each week.

Impact: In September and October2019, 34 current Weekly Crop Update subscribers
completedasurvey. Responses indicated that this response group consisted of 24%
growers, 21% agriculture consultants, 24% Cooperative Extension staff, 18 % agriculture
suppliersand 9% government agencies. The largest percentage of respondents marked
that they lived in Delaware (41%), while a majority of the rest lived in the neighboring
states of Maryland (26%), Pennsylvania (18%)and New Jersey (6%).

Eighteen respondents reported the amount of acreage on which they find themselves
using the information gained from the WCU: a total of 255,551 acres whichthey either
manage or provide consultation for. Based on the responses to this question, the

1. Sustainable Productions
Systems for Agricultural and
Urban landscapes
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Weekly Crop Updateis used by people managing farms of various sizes as well as those
providing consultation for extensive acreage. The distribution of acreage ssize listed by
these respondents was quite evenlydivided between managing small farms of 50 acres
or less (28%) or large farmsof 250to 5000 acres (44%), and consulting on farms over
10,000 acres (28%).

One goal of this publication is to educate readers on a variety of crop production
topics. The majority of respondents indicated that the WCU increased their knowledge
of disease management (91%), insect/mite management (85%), vegetable crop
management (79%), weed management (74%) and soil fertility and soil health (65%).
Fifty percentof respondents also reportedthatthe WCU increasedtheirknowledge of
irrigation management — atopic thatreceivedadditional emphasisin the 2019issues
of the WCU due to the availability of new research-based recommendations.

Survey respondents expressed that they have used knowledge gained throughthe
WCU in a variety of ways. Many indicated that this new knowledge helps them identify
insect pests, diseases, physiological disorders orweeds (76%) and implement effective
pest, weed and disease controlstrategies (76%). Seventy-four percent reportedthat
the information helped them to improve their skillsin crop nutrient management, soil
fertility and soil health management. Fifty-nine percent said thatithelped themto
improve skills in cultural (growing) practices. Fifty percentindicatedthatthe WCU
helped themto preventyield loss and twelve percent said thatithelped themto start
growing anew crop. Twenty-four percent of respondents used the information
providedto manage theirirrigation for optimal yield.

Respondents also indicatedthat the WCU had promptedthemto scoutfields for
insects (65%), disease (68%) or weeds (41%) that they otherwise would not have
looked for. For nearlyall of the respondents (97%), the publication had helped them
identify an insect, disease, weed or disorder/nutrient deficiency that they were
unfamiliar with.

Finally, past WCU articles available in the web archive serve as a valuable resource for
readers. Ninety-one percent of respondents indicated that they often (38%) or
sometimes (53%) reference informationfrom past articles of the Weekly Crop Update.

6. WomeninAg

Issue: U.S. agriculture census data
confirms that women are increasingly

Response: Cooperative Extension staff, university staff and women involved in the
agricultural industryfrom Maryland, Delaware and Virginia collaborated to plan and
carry-outthe 2019 Womenin Agriculture Conference held at Dover Downs, in Dover,
Delaware. Conference attendees had the opportunity to listen to 3 keynote speakers,

1. Sustainable Productions
Systems for Agricultural and
Urban landscapes
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involved in managing farm
operations. Recent census data
revealedthat36% of U.S. farmersare
women and 56% of all farms have at
least one female decision-maker.
Also, of note, according to the United
States Department of Agriculture,
farms where female producers are
making decisions tend to be smaller
than average in both acres and value
of production. Women farmers are
most heavily engagedin day-to-day
farmand ranch decisions, along with
recordkeepingand financial
management.

Regional Womenin Ag Conference
attendees were asked questions
abouttheir current farming
operations. Weather was the biggest
challengefor 61%of participants,
followed by regulations (37%),
markets (35%), input costs (32%) and
pests and diseases (24%). Attendees
were also asked to rate theirstress
levelinthe pastmonth on ascale of
0-10.Overhalf (51%)rated their
stress level as an eightor higher.
When asked about theirstress level
compared to the previous year, 38%
feltit was aboutthe same with 42%
rating it as slightly or much higher.
Contributing factors to stress included
financial (60%), regulatory(24%),
family (24%), other (18%) and political
(17%).

attend 15 breakout sessions, visit with 31 vendors and take advantage of on-site
healthcare screenings (an opportunity that 50 participants took advantage of). The
goal of this conferenceis to enhance skills and increase knowledge forwomenin
agricultureto enablethemto better copein achallenging agricultural environment.
Results: Two hundred andsixty individuals participated in the 2019 Womenin
Agriculture conference representing Delaware (53%), Maryland (40%) and Virginia
(4%).41% indicated that they werefirst-time attendees. As aresult of past Women in
Agriculture conferences, 36% have made changes to theiragricultural operation or
home planning. When asked how they found outabout the conference, 47% were
aware of the conference from Womenin Agriculture emails, 43%froma friend and
27% fromsocial media. Participants ratedtheir overall experience as excellent or good
(99%), educational value of the conference as excellent or good (97%) and
opportunities for discussionand networking excellent or good (93%).

As a result of this conference: 97% felt they are better preparedto make informed
decisions about specificareas of agribusiness. Participants reported learning: Risk
management practices for the farm (19%), Legal information for the farm (22%),
Financial information for the farm (30%), Marketing for the farm (61%), Business
operations and plans(49%)and Gainedresources (96%).
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7. 2019 Small Ruminant Field Day Response: Delaware State University's small ruminant specialist and University of 1.Sustainable Productions
Delaware’s animal science extension agents planned an all-day small ruminant field Systems for Agricultural and
Issue: Small ruminant production has | daythat featured lectures in Raising Animals on Pasture, Basic nutritionfor raising Urban landscapes
beenincreasinginthe U.S.due tothe | productionsheepand goats, and Pregnancy and Kidding nutrition. Additionally, hands-
niche marketforsmall ruminant meat | on sessions werefocusedon conducting body conditionscore, calculation of simple
by ethnic communitiesand as a Pearson’s squares, evaluating hay quality, and grinding and mixingfeedrationson
relatively healthier red meat farm.
alternative. Many small ruminant
producersare new to the Impact: The field day had a total of 17 participants from Delaware, Maryland and
management of small ruminantsand | Virginia. Post conference evaluations collected showed that 91% of participants rated
are unaware of the best ways to the overall conference was excellent and thought the information was veryclear and in
maintain their herd’s/flock’s nutrition | a concise manner. Additionally, all the producersindicated on the farm that they
in order toincrease or maintain learned several information they were unaware of about feedingtheiranimals and
production. Additionally, most intend to make several changes to gettheiranimals at optimum production. 100% of
producersdo notrealizethattheycan | the farmersintendto utilize the knowledge gain atthe workshop on theirfamersin
getan effective animal production on | order toimprove production. Recognitionof sponsors, in-kind contributors or partners
just pasture (especiallyfor goats). (please provide name, organization, what was contributed). #1 DSU Sustainable
Also, many people associate low-input | Production Systemsfor Agricultural and UrbanLandscapes
with no-input productionand
therefore tend to feedthe animals
below the nutrition needed forthem
to meet optimum production and
even enough to maintain.
8. Farm on Tour Response: DSU Extension has piloted a project named “Farm on Tour” with William 1.Sustainable Productions

Issue: The next upcoming generation
is notexposedto agriculture because
they have no connectionwithin their
families to farming. Most of the youth
do notknow where the foodthey eat
comesfromor the career
opportunities in today’s agriculture.

Henry Middle School to expandthe knowledge about Agriculture and Nutrition to the
school’s 1000students. This project gave exposer to basic games to promote exercise,
nutritional tools, livestock (small ruminants and chickens), Ag equipment, connection
between cropsgrown and textiles (clothing), as well as locally grown grains and their
purpose. The 5th and 6th gradersmovedthrough the stationsin small groups over two
dayson their school’s property. This gave the schoola chance to have 100%
participation without much disruption to the teaching day as well as no transportation
costfor students or the school.

Impact: Asaresult of this event, we were ableto reach991youthto both educate but
also to create awareness that there could be an opportunity within agriculture for them
as a future college student or as a career path. After a follow-up meeting with the
school’s principle, Mr. Clendaniel was told that the students, teachers as well as
administration notonly enjoyed the event but also learned something at each of the six

Systems for Agricultural and
Urban landscapes
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stations. Recognition of sponsors, in-kind contributors or partners(please provide
name, organization, what was contributed). WilliamHenry Middle School was a partner
in allowing this eventon their property as well as requiringall teams within the school
to participate.

Fecal Egg Counting and FAMCAHA®
Workshop (WPHS) 2019

Issue: Farming has traditionally been
done by olderpeopleand the youth
that are interestedin farmingis
normally involve with 4-H. However,
at the William Penn High Schoolin
New Castle Delaware, the agriculture
teach allows her students to gain
hands on experience with animals.
The school has turkeys, chicken,
geese, and goats. With goats beingan
animal, these students are raising, the
knowledge of parasites that affect
these animals are important.
Particularly, the blood sucking
abomasa parasite, Haemanthus
contortus (barber pole worm)whichis
the most problematic parasite in this
industry. This parasite is a major
threatbecause once in the abomasum
of the animal it consumes large
amounts of blood causing sickness
and death that can hinder
production. Therefore, thereis a need
to understandthe best mechanisms
to control this parasite.

Response: Delaware State University’s small ruminant specialist conducted a one-day
fecal egg countingand FAMACHA © workshopat DSU's Hickory Hill Farm that was
designed to helphigh school students learninformation about the types of parasites
that affect small ruminants, the possibility of resistance, and the basics of selective
internal parasite control. We provided hands-on training to certify these studentsin
the use of FAMACHAO® score card and fecal egg counts. In the morning, an integrative
parasite management lecture was done to educate students on parasites, life cycles,
control and resistance, followed by hands-on FAMACHA © eyelid color scoring and fecal
egg counting sessions in the afternoon of the program.

Impact: A total of 22 participants attendedthe training (2 adults and 20 high school
students). All the students that attended indicated that they learned new information
aboutthese parasites, and they were all ready and willingto work with the animals for
the afternoon session. Each student did a FAMACHA® score and collected fecal
samples fromthe animals. The event was a success as several students indicated that
they would like to attend DSU for an undergraduate degree and majority of the
students were interested in doing agriculture, particularly, animal science or pre-
veterinary science.

1. Sustainable Productions
Systems for Agricultural and
Urban landscapes

10.

High Tunnels

Issue: High tunnelgrowersare
interestedin workable Integrated Pest
Management activities and protocols
that would includerelease and

Response: An array of crop plants was incorporatedin two high tunnelsat Smyrna
Outreach Centerto presentvariety and appropriate environment/ecosystem for
biologicals to thrive in. Selection of crops included mostly trellised crops (Tomatoes,
lima beans, cucumber)wereincludedin the mix. Floweringplants, herbs and bunker
plants were included. Three students worked all through the summerto help maintain
the plants and acquire hands on experience. During 2 workshops carriedout at SORC, a

1.Sustainable Productions
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maintenance of beneficial insects’
populations’/biologicals. Ventilation
in high tunnelsisanimportantaspect,
and demonstration of different types
of trellising of plants was done. These
very crop production principles are
relevantto urban gardening

total of 83 participants toured the high tunnels and acquired knowledge associated
with IPM in high tunnels. Extension professionals shareda lot of knowledge of subject
matter relating to the subject matter. 34 youth visited high tunnelsand had a chance to
practice soil sampling and in situ soil pH determination.

Impact: Participants appreciated the principle of ventilationin high tunnels as it relates
to pest management. Participants acquired knowledge on sources of biologicals and
the timing of their releasein high tunnels. Participants also gained knowledge on house
pests and how to manage them. A lush environment aboundedin the hightunnels.
Populations of beneficialinsects that had beenreleased were maintained during the
growing season. More bumble bees and butterflies’ pollinators were observed. There
was an enhanced performance of cucumbers. Thanks to USDA-NIFA-ARD/NEIPM- Crop
Management, Pest Management (CPPM) fundingfor ‘Extension Implementation of IPM
in Delaware. Delaware State University and University of Delaware partneredduring
this project. Speakers came from University of Maryland, College Parkand form North
East-IPM.

11.

Youth Agri science Programs

Issue: As demandfor food production
increases, the challenge to provide
agricultural educationto adolescents
and youth fromurban and
economically challenged
neighborhoods increases as well.
Minorities in economically challenged
urban areas have little interestin
pursuing careerswithin the
agricultural industries due to limited
accessto plantand animal production
systems.

Response: The College of Agriculture, Science and Technology at Delaware State
University has developed strategies and programs aimedto address the low
participation in agriculture related sciencesamong Delaware’s minority youth. The
Green Jobs Programand DSU’s Agri science and Technology Youth Camp jointly
developedby Biological and Environmental Research (CIBER) and Extensionare two
programs targeting underserved youth. The Agri science and Technology Youth Camp
educatesyouth9-12yearsin elements of Agri science which includesfruitand
vegetable production; nutrition education; vegetable gardening; greenhouse
management; and biotechnology. The GreenlJobsis a 6-weekprogram for youth 14-18
yearsthat offers career exploration in the environmental area and introduction to
entrepreneurship. The programis coordinated by the University Water Resource
Center and led by the City of Wilmington, Department of Parks and Recreation.
Participants receive lessons in nutrition education; specialty fruit and vegetable
production; aquaculture; and small ruminant production.

Impact: Inits 8t year of outreach, the program has provided over 500 youth with
agriculture knowledge and has provided experiential learning opportunities for as many
as 21 studentinternsin asingle year.

1.Sustainable Productions
Systems for Agricultural and
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12.

Development of Chesapeake Bay
Technology Assessment Protocol for
Manufactured Stormwater
Treatment Devices

Issue: For ultra-urban locations or
other high densitynew or retrofitted
sites, space constraints or “footprint”
area of the stormwater control
measuresis a crucial factor. Because
of their reduced area footprint,
proprietary manufactured stormwater
treatmentdevices(MTDs) havethe
potential to address needsin such
settings, butlittle or no dataare
typically available regarding their
performance for reduction of
nutrients, sediment or other
pollutants. The lack of clear data-
driven design criteria for proprietary
MTDs contributesto great uncertainty
in site design and has caused
numerous instances of observed
performance problems with MTDs.
Consequently, many regulatory
agencies do not grant water quality
creditfor use of MTDs unless they
fully conform to specifications of
approved (nonproprietary) BMPs.

Response: We developed a testing protocol that meets the needs of the Chesapeake
Bay. We joined forces with the Water Environment Federation (WEF) Stormwater
Testing and Evaluation for Products and Practices(STEPP) initiative for development of
an ASTM standard or standards for evaluation and testing of manufactured stormwater
treatment devices(MTDs)

Impact: The STEPP effortis ongoing. In addition to the ASTM standard, STEPP has
shown interestin assuming administrative responsibilities for oversight of the
evaluation protocol and dissemination of data for MTDs evaluated by its strictures.

1. Sustainable Productions
Systems for Agricultural and
Urban landscapes

13.

G2P in VOM: An experimental and
analytical framework for genometo
phenome connections in viruses of
microbes

Issue: Soybeans are an important
resourcein the food industryand as
feedstockfor biofuels. Asa cost
effective and sustainable alternative
to nitrogen fertilizers, the N2-fixing
bacterial symbionts of soybean

Response: Phenotypicand genotypic characterizationsof accessions (cultures)in the
University of Delaware Bradyrhizobium Collection (UDBCC, n=382 cultures)were
performed in orderto explore the diversityand presence of viruses within the SB
genomes. The complete genomes of 25 SB have been sequenced and are being
assembled and analyzed forvarious features including the presence of resident viruses
(prophages). Additionally, sequencing and analysis of the associatedviruses, both
virulent (lytic; isolated from Delaware soils) and temperate (lysogenic; residing in SB
accessions),are in progress.

Impact: The results of the UDBCC characterizations have recently beenaccepted for
publication, although not within the timeframe of this report. Approximately 100 SB

1.Sustainable Productions
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(soybean bradyrhizobia, SB) are
critical to cropyield. Itis therefore
importantto understandhow viruses
of SB influence SB ecology and
soybean yield. Manipulating SB has
been shown to increase soybeanyield
by ~30%.

16Sand 100 SBITS sequences have been made available on NCBI. Publication efforts
are underwayto reportthe analyses of the 25 SB genomes sequenced.

14. Developmentand Function of Maize | Response: We have developed field-based mechanicaltesting approaches to 1.Sustainable Productions
Brace Roots determinethe contribution of brace roots to anchorage in maize. To determine what Systems for Agricultural and
features of brace roots are important for anchorage, we have further developed Urban landscapes
Issue: The failure of plants to stay methods for field-based phenotyping and lab-based mechanical testing protocols.
uprightis called lodging and resultsin
significantcropyieldlosses Impact: We have determinedthatthe braceroot contribution of anchorage is affected
worldwide. In maize, specialized aerial | by genotype and environment. This result has beenconsistent for both research inbred
roots called braceroots areproposed | linesand commercial hybrids. We are currently working to identifythe braceroot
to play animportantrole in lodging- ideotypes that promote anchorage and identify breeding targets for lodging-resistance
resistance. However, there is little
known about the developmentor
function of these roots
15. Field Crops Extension Plant Pathology| Response: The University of Delaware Field Crops Extension Plant Pathology program 1.Sustainable Productions
aims toreduce crop loss dueto disease and supportsustainable disease management | systems for Agricultural and
Issue: Delaware farmers lose millions | strategiesthroughapplied field research and laboratory investigations to better Urban landscapes
of dollars annually to plant diseases elucidate pathogenbiology. Throughout 2019, applied researchwas conducted in small
that reduceyield potential and grain | grains, corn, soybean, and stevia.
quality. In corn production alone, Impact: Outputs of this programincluded fungicide efficacy and timing
Delaware yieldlossesdue to disease recommendations, survey results of nematode pressure in soybean fields,
are estimated at 3 to 10 million characterizationand improved understandingof pathogendiversity within wheat,
dollarsannually barley, corn, soybean, and stevia production systems. This researchserves as a
foundation to improve understanding of regional pathogens and better inform
managementrecommendations. Research results are sharedthrough an active
extension program that reaches growers through face-to-face interaction, training
meetings, peerreviewed and extension publications, and an active web and social
media presence.
16. Development of genetic maps, RESPONSE: We are utilizing the cutting edge genomic technologies available, 1.Sustainable Productions

molecular markers for heat stress
tolerance in Blueberries

biparental populationand diversity panelto explore genetic diversities by deploying
Genotyping-by- Sequencing, identifying Single Nucleotide Polymorphism (SNPs),

Systems for Agricultural and
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Issue: Northern high bush blueberries
are known for their taste and health
benefits and are the most cultivated
blueberrytype worldwide. They are
grown mainly in temperateregions
including Northern America and
requires certainchill hoursin order to
setflowers and fruits in the following
summer. However the seasonalheat
waves and high temperatures during
summers affects plants and reducing
the quality of the fruits.

Even though genome sequence and
molecular markers are available for
many fruitcrops, blueberry is lacking
with these resources. Moreover
development of molecular markers
for heat/ high temperature stress
toleranceisveryimportantfor
northernhigh bush blueberries.

development of quantitative traits, association maps and identification of candidate
genes

Impact: We have genotyped morethan 300F2 biparental populationand diversity
panel genotypes usinglllunina sequencing. Identified more than 90 thousand SNPs,
phenotyped heat stress tolerance and three more relatedtraits. We arein the process
of developing Quantitative Trait Loci (QTL) and association maps for these traits
utilizing high density SNP markers.

17.

Utilizing an Integrative Approach and
Identification of Novel Productsin an
Emphasis to Control Haemonchus
contortusin Sheep and Goats.

ISSUE The small ruminantindustry
playsanintegral role in livestock
productionworldwideandisa
growing enterprisein the United
States (U.S.). This enterpriseis of
greateconomicallyimportance for
limited resource and beginning
farmersasthe currentdemandfor
lamb and goat meatisfar greater
than the supply. These animals are
deemed profitable because they are
greatatconverting low quality

Response: | have conducted research projects on howto effectively control parasites
by investigating the effects of novel chemical compounds and plant extracts on these
parasitesin vitro. These projects include the testing of chemicals received from the
National Cancer Institute and extracts from pumpkins, hempand elderberry. If these
products have a drastic impact on the parasites then we will move to in vivo testing
after doing a cytotoxicity test on mammalian cells. Additionally, | have held several
workshops to help enhance the knowledge of small ruminant producers in ways they
can maintain or control the effects of parasites by usingan integrative approach. This
integrative approach include deworming only animals that need it after using a
FAMACHA system, look at five different signs before deciding to deworm animals,
practicing pasture rotation and selectinganimals that are naturally parasite resistant.

Impact: In the preliminary data we foundtwo novelcompounds that reduced parasite
motility and we also found that pumpkin seedand elderberry extractis effective in
slowing down parasite. However, more testingis neededin ordertoconfirm data.
Additionally, we have noticed that ethanol as a substrate leads to the death of the
parasite and notthe compound itself. As for the workshops, we had more than 40

1. Sustainable Productions
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foragesinto meat, graze in native
environments, and have high
reproductive rates with low input
cost. One of the biggest management
issues currentlyfacingsmall ruminant
producersis the management of
internal parasites, most specifically
Haemonchuscontortus(barberpole
worm, stomach worm) which can
cause blood plasma and proteinloss
resultingin anemiain sheep andgoats
when presentat high levels. These
parasites have becomeincreasingly
difficult to manage because they have
developedresistanceto nearly all of
the currently available anthelmintic
drugsand newdrugs are notcoming
on the market. Data from Delaware
State University shows thatthereisa
high level of resistance to the
ivermectinand benzimidazole classes
of dewomers on the Delmarva
Peninsula.

participants and more than 50% of these participants are willing to practice utilizing an
integrative approach to combat parasitism on theirfarm.

18.

Escape the Vape

Issue: The National Institute of Drug
Abuse reports that the United States,
between 2017 and 2018, has
experienced an almost 100% increase
in the number of high school aged
students who report using vape
products within the past month—an
increasefrom11%to 21%. Studies
also reportthatthe high school past
month use rate hasincreased to 25%
and that eighth grade past month use
also has almost doubled (from 3.5%to
6.1%)in 2019. Eighty percent of youth

Response: Atthe endof 2018, Delaware 4-H obtaineda 6-month mini grant from the
American Lung Association. This mini-grant provided funds for staff to research the
topic, developtraining materials, purchase educational videos and facilitate 45 to 60-
minute sessions with youth and adults. The sessions aim to increase awareness of
youth e-cigarette use and educate both youth and adults on the severity of health
issues associated with these products. Previously they were believed to be less harmful
than traditional cigarettes.

FromJanuary to December 2019, Delaware 4-H reached 601 youth and 272 adults with
these sessions. Initially led only by Extension Educators, they are now led by teens and
volunteers across the state and region.

Results:
Posttrainingresults:

2. Nutrition & Wellness
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now believe that e-cigarettes do not
cause greatrisk of harm.

Many adults are still not aware of the
e-cigaretteindustry, products and
problem of youth access.Ina2017
article, the Child Mind Institute
explainsthe challenge clearly: “JUUL,
a popular vape device thatcomesin
fun flavors, looks like a flash drive and
can be chargedin a USB port, is
especiallyconcerning. JUUL delivers
high levels of nicotine, making the
product extremely addictive. The
company that makes and markets
JUUL recentlyexceeded a $10 billion
valuation faster than any company,
including Facebook.”

® 86% of participants reported “definitely yes” and 10% “probablyyes” that
young peoplerisk harming themselves if they smoke from 1-5 cigarettes per
day.

® 72%of participants reported “definitely yes” and 24% “probablyyes” that
young peoplerisk harming themselves if they vape 1-5times per day.

® 96% of participants reported that vapes are not safe just becausethey
produceonly steam or water vapor.

® 97%of participants reported thatthereis notany type of cigarette, vape or
other tobacco product thatis safe to use.

e 52%of participants reported “definitely yes” and 25% reported “probably
yes”, that they would share the information about the healthrisks of vaping/e-
cigaretteslearned today with others.

Recognition of sponsors, in-kind contributors or partners (please provide name,
organization, what was contributed). This effort was supplemented by a mini-grant
fromthe Delaware American Lung Foundation (ALA) managed by Tanny Dickerson.

19.

Farm Health and Vitality

Issue: For the pastfive years, bad
weather, volatile markets, declining
commodity prices, tariffs and
regulations have contributed pressure
on farming enterprises and on the
health and vitality of farmers,
ranchers and farm families. Those
pressures arealso felt by
professionals who provide education
and services for the farming
population. In Delaware, building a
network for farmers, ranchers, their
families and those that serve them, is
critical. These networks can address
stress, financial and overall wellness
and mental health issues to protect
the vitality of farming operations and
Delaware’s economy

Response: During 2019, a Mental Health First Aid (MHFA) training was offeredonce in
each county in Delaware. This full-daytraining provides informationabout a variety of
mental health diagnosesincluding how they present and strategies to supportand help
affected individuals. Training sessions were held from 8 a.m.to 4 p.m. in Dover, Lewes
and Newark, Delaware and morning snackand lunch were strategically provided to
help retain attendees throughout the day. The target audience included professionals
working with farm audiences or their families. Marketing was conducted through farm
organizations and health careservice providers.

Impact: Seventy-one individuals participatedin the hands-on workshops. To determine
if longer-term behavior change oran impacton the professional’s organization had
occurred, a post-program evaluationwas conductedvia an online Qualtrics survey, 6
months after the training. Eighteen respondents provided feedback: ten who work in
education, three who work in mental health and five who worksupporting farmers.
The following 5 statements began with “As a result of the MHFA training, how
confidentare you now thatyou can”: (from 1 notatall to 5 very confident). Results
shown are the percent of respondents who indicated that they were moderately
confidentto very confident.

® 94%ldentify stress symptoms in your clientele

® 67%Talk with clientele about their mental well-being

® 72%Assistclients who arefacing challenges thatimpacttheir mentalhealth

2. Nutrition & Wellness
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72% Provide assistance to someone who says they are consideringsuicide
89% Contact the correct community assistance if someone says they are
considering suicide

The following 4 statements began with “As a result of the MHFA training, as of right
now how likely are you to:” (from 1 Notat All Likely to 5 Very Likely). Results shown are
the percent of respondents who indicated that they were Moderately or Very Likely.

61% Talk with distressed clients about their mental well-being

67 % Assist clients who are facingchallenges thatimpact their mental health

78% Share whatyou learned during the Mental Health First Aid training with

othersin your organization

55% Taken leadership roles related to mental health within yourorganization

Individuals were askedto share how they had acteduponwhat they had learned from
the MHFA training. Quotes from attendees included:

“Builtinformation into educational programming for farmaudiences.”

“I have atoolkit of resources should the need arise.”

“I focus on listening to what people say to see if they are giving any indications
of needing help.”

“Will setup training for my colleaguesand | have updated my resourcelistso |
know who to refer clienteletoo if needbe.”

“I have learnedto really listen, not get excited, and be calming.”

“l am using what | have learnedto help the teensthatIcounselin my
organization’s camp. This training has helped me to understand theteenage
mind differently, not just at work, butalso athome.”

“I'have not had any occasion to helpsomeone who is mentally stressed to
apply whatl learned in first aid training.”

“Assessing for suicidality.”

“Applied concepts learnedto personal family experience.”

“I have discussed with coworkers and clientele signs and options for help.”

“I really justthoughtabout how | might use whatllearned - haven'thad an
opportunity yet (thankfully).”

“Talked with a few who have lost a spouse recently. Onein a heterosexual
relationship andone in agay marriage. Both are devastatedand need
counseling. I did refer them and, in afew months, seemto be better adjusted
though it takestime.”

“Trying to cope better with a sibling who was diagnosed BipolarSchizophrenia
at age 15 (35 years ago) butsince then, isin complete denial, has notbeen
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medicated or treatedsince age 15, and makes life a total hell for everyonein
our family.”

e “lvolunteeratmychurchasdirectorof crisis medical emergencies. | am
almostalways on the alert for a potential or actual crisis.”

® “We providea Mental Health Support Following a Disaster course. lhave
incorporatedsome of what|learned into this course.”

® “Shared the information with my staff and other HR professionals and also
shared the resources mentioned during the workshop.”

e “I'have an Improved awareness of clients, friends, and family.”

Partners:

This program was underwritten by the Sustainable Coastal Communities|nitiative and
offered as part of a partnershipbetween the Mental Health Associationin Delaware,
Beebe Healthand the Delaware Farm Bureau.

20.

Food Safety Modernization Act

Issue: The Food Safety Modernization
Act (FSMA) Produce Rule wentinto
effectin 2016. Under therule,
growers of freshconsumed produce
must attend an approved training.
The Produce Safety Alliance (PSA)
Grower Training Courseis the current
way to satisfy the FSMA Produce
Safety Rule requirement outlinedin §
112.22(c) thatrequires “atleastone
supervisor fromthe farm must
complete foodsafety training at least
equivalentto the standardized
curriculumrecognized by the [U.S.
Food and Drug Administration
(FDA)]L.”

In addition, produce farms will be
cominginto regulationaccording to
size and income with the firstfarms to
be inspectedin 2019. The Food Safety
Modernization Act (FSMA)brought

Response

Produce SafetyAlliance (PSA) Grower Training

Gordon Johnson, Kali Kniel and Jennifer Jones tookthe Produce Safety Alliance’s train
the trainer courseand have served as trainers for sessions offered in Delaware and
Maryland. Extension Agents Dan Severson and Jake Jones, in New Castle and Kent
counties respectively, also qualifiedas trainersin 2019. Johnson further qualified as
lead trainer (oneis requiredfor each session) and has since served in that capacityas
the only lead trainerin Delaware. A total of four PSAtrainings were conductedin 2019.

In Delaware, each attendee gets a detailed 358-page manual with the training slides,
references to the regulations and explanations of the regulations. Growers that
complete the training receive a nationally recognized certificate from the Association of
Food and Drug Officials (AFDO) thatis recognized by the FDA.

On-Farm Readiness Review (OFRR)

To help growers comply with FSMA on-farm inspections, ateam comprised of food
safety leaders from the National Association of State Departments of Agriculture
(NASDA), the state, the FDA and Cooperative Extension, developedthe On-Farm
Readiness Review(OFRR). Designedto move farmers away from the audit checklist
scheme, the OFRR is meantto fostera dialogue betweenthe farmer, the regulator and
the educator about the requirements of the Produce Safety Rule.

2. Nutrition & Wellness
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fresh consumed produce production
under FDA regulation startingin 2016
under the Produce Rule of FSMA.
State Departments of Agriculture are
administeringand regulating
compliance with this Produce Rule.

In Delaware, the On-Farm Readiness Reviews are conducted jointly by Produce Safety
Specialists from University Delaware (UD) Cooperative Extensionand staff from the
Delaware Department of Agriculture (DDA). A team consisting of Gordon Johnson, Kali
Knieland JenniferJones(UD) and AndreaJacksonand Anna Wicks (DDA) receivedthe
required training in May of 2018. The OFRR consists of on-farm observations that
identify areas for produce safety improvements, help growers prepare for FSMA
Produce SafetyRule inspections and assist growers in utilizing best produce safety
practices on their farm. Each farm receives an OFRR manual and checklists to comply
with the FSMA Produce Rule.

Results
Produce SafetyAlliance (PSA) Grower Training
e In 2019, 109PSAattendees received AFDO certificates. This included growers
from Delaware and Maryland as well as severalagency officials.
e 31attendedthe February9,2019 training atthe Delaware Departmentof
Agriculture (DDA)
e 46 attended the March 19,2019trainingat the Delaware State Fair
17 attended the March 20, 2019 trainingat Delaware Technical Community
College Georgetown campus
e 15 attended the November6,2019 training at the Delaware Department of
Agriculture (DDA)

To evaluate the PSA Grower Trainingsessions, pre and post tests are given and each
session is evaluated using a nationally standardized evaluation.

e The average increasein score afterthe trainingis 21%.

e After 3 yearsof PSAtrainings, 95 % of attendees felt that the level of FSMA
Produce SafetyRule information providedin the curriculum materials
prepared them to implement regulatory requirements.

e Commentsthroughoutthe evaluationsinclude:

“It was nice- friendly meeting”

“Greatlunch”

“Increased my knowledge of what | was doing wrong”

“Greatclass”

“Good materials distributed, good presenters”

Under additional education materialsthat should be included : “post-
harvest cleaning and sanitizing procedures by produce type”, “sample
food safety plans and SOPs”

O 0O O O OO
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On-Farm Readiness Review (OFRR)

Ten On-Farm Readiness Reviews were conducted in 2019 with 23 farm personnel
presentduring thereviews. Growers valuedthe suggestions for farm improvements to
comply with FSMA during sessions that averaged 3 hours persite.

Some specificissues identified during reviews:
e Lackofadequate handwashing facilities
Poor restroom or portable toilet sanitation
Poor employee hygiene
Cold storage facilities with condensation
Produce contact surfaces thatare difficult to clean or are not cleaned with
adequate frequency
e Inadequate employee training on produce food safety
e  Producewash facilities without good drains to handle used water
e Inadequate understanding of cleaning and sanitizing procedures
These issues are beingaddress throughfollow up communications orvisits.

QOutreachto Asian Growerson Produce Food Safety

During 2019, University of Delaware Extension agent, JenniferJones, and Delaware
Department of Agriculture staff, Anna Wicks and Amanda Ziegler, visited nine farms
operated by Asiangrowers of Korean, Chinese and Japanese background. Because
these growers and their employees had no produce foodsafety training, a programis
being developedto bring training to and improve produce food safety on these farms.

21.

Mindfulness Skills and Practice

Issue: Stress affects peoplein their
daily lives and can reduce memory
and emotion processing as well as
mental connections. Persistent stress
canincreaseincidence of depression,
anxiety, sleep disorders and
cardiovascular disease. Mindfulness
therapeuticinterventions have been

Response The mindfulness program includes lessons on mindfulness-based stress
management designedfor ages tenand up. The programis interactive with afocus on
teaching stress copingand relaxationtechniques. Four hundred people participated in
the programin 2019, including 142 youth and 258 adults.

Participants werereached in avariety of settings, including schools (George Read
Middle School, Milford Central Academy, Milford High School, University of Delaware),
community locations (Bear Library, Camp Fresh) professional development
opportunities (Kent County Office Professional Development Lunch and Learn,
Agriculture Team Statewide Staff Meeting, Administrative Assistant Annual Conference,
Sussex Master Gardeners, FCE Group, Milford After-school, 4-H Military), conferences
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proven effective in managing stress
and stress-related symptoms.
Mindfulness decreases perceived
stress levels, medical and anxiety
symptoms and blood pressure and
alsoincreasesawareness, acceptance,
emotion processing and copingskills
inindividuals.

(National Extension Association of Family and Consumer Sciences, National Association
of 4-H Extension Agents, 4-H Healthy Living Summit), Cooperative Extension Events and
Trainings (4-H Leaders Forum, 4-H Experience Extension Camp, 4-H Cloverbuds Camp)
and Train-the-Trainers events (University of Delaware, Cornell Cooperative Extension).
Impact This year, University of Delaware Cooperative Extension Agents reached a total
of 400 individuals, including youth and adults, throughout the state and nationally.
Extension professionals administeredthe general surveyto a total of 16 youth who
receivedfive lessonsof mindfulness trainingin stress management skills and validated
pre-postresearch scalesto 36 youthwho participated in aresearch studyat George
Read (**See “School-based Mindfulness Training for Adolescents with Program
Referrals: A Mixed Method Approachfor researchanalysis and results). Of the 16 youth
fromthe Milford After-schoolsites, 31% reported an increased ability to identify
personal stressors, 44% reported an increased ability to define mindfulness and how it
relates to health and wellness and 100% planned to adopt atleastone new
mindfulness-based stress managementtechnique as aresult of the program.
Extension professionals also administered the survey to a total of 26 adults who
received mindfulness training in stress management skills. After the adult program,
69% of participants reported an increased ability to identify personal stressors, 69%
reportedan increased ability to define mindfulness and how itrelates to health and
wellnessand over92%planned to adopt atleast one new positive stress technique as a
result of the program.

Bullets for Infographic:
e Participantsreached: 400individuals
o Including youth andadults
o In Delaware and nationally
e Youth survey participants: 16 youth who received five lessons of mindfulness
trainingin stress management skills.
o Validated pre-post research scales: 36 youth who participated ina
research study at George Read (**See “School-based Mindfulness
Training for Adolescents with Program Referrals: A Mixed Method
Approachfor researchanalysis and results).
e  Resultsfromyouth program participants at Milford After-school sites
o 31%increasedtheirability to identify personal stressors.
0 44%increasedtheirability to define mindfulness and howit relates to
health and wellness.
o 100%plantoadoptatleast one new mindfulness-based stress
managementtechnique as aresult of the program.
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e Resultsfrom 26 surveyedadults who received mindfulness training in stress
management skills:
o 69%increasedtheirability to identify personal stressors.
o 69%increasedtheirability to identify personal stressors.
o 69%increasedtheirability to define mindfulness and howit relates to
health and wellness.
Over 92% of adult participants plan to adopt at least one new positive stress technique

as a resultof the program.

22.

Nutrition FoodLabels

Issue: How do we know what we are
eating? How do we know a store-
bought muffin contains carrots?
Nutrition facts labels are found on
most food packaging and are used to
determine how much of eachnutrient
is foundin afood or drink. DSU SNAP-
Ed conductsalesson basedon
nutrition facts labels to educate
students to be aware of what they are
always consuming.

Response: During a nutrition education class at Elbert-Palmer Elementaryschool, the
topic was about food labels and how best to use them. Students were taught how to
read nutrition facts such as measurements of fats, sodium, carbohydrates, sugar,
protein, vitamins, minerals, calories, and serving size. The lesson included a guessing
game where six food items were placed on a table alongside covered foodlabels.
Students were challengedto guess the matching food label for eachfood item. Once
the results were revealed, many of the students were surprised to discover which food
labels aligned with the corresponding food. The homework assignment was for them
to bringafood label from hometo discuss at the nextclass.

Impact: Atthe following class, approximately 5 students returned with food labels of
items they had athome. One student stated: “llook at food labels all the time now!”
The lesson taught students to be mindful of the nutritional breakdown of packaged
food items purchasedfrom grocery stores, as well as learninghow to determine
whether foods are high or low nutrients—which ultimately decides whether the food is
a healthy choice

2. Nutrition & Wellness

23.

Which is Better Name Brand vs.
Generic

Issue: Name-brand cereals seem to be
a favorite when itcomes to shoppers.
Some consumers refuse to buy cereals
that are not popular name-brands
they recognize, such as Cheerios. The
facts; however, suggest generic
cerealsarenotonly cheaperin price,
but have similar tastes too.

Response: During a nutritioneducation class at Pulaski Elementary School, students
were able to taste both name-brandand genericcereals. The cereals were prepped
into “A” and “B” bags prior to the class. The activity was to have the students guess
which cereal wasin each bag basedon theirindividual senses, i.e. taste, sight, smell,
etc. Most students chose Bag “A” (Tasteeos) over Bag “B” (Cheerios). Students barely
noticed a differencein the organoleptic qualities betweenthe name-brand and generic
cereals.

Impact: A vote was taken, where most students selected Bag “A” (Tasteeos)as their
favorite. This was a fun, butimportantlesson, as they learned thatgenericbrands can
be justas satisfying as the more popularname brand competitor. The takeaway
message is for kids and their families to consider generic brands over some name brand
food items, as they can be equally satisfying and cheaper too. In many situations, it's
the advertising thatinfluences our decisions on what to buy, or not buy.

2. Nutrition & Wellness
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Constituents as Antioxidants,
Antimicrobial and Chemotherapeutic
agents

ISSUE: Certainplants have long been
used in folklore medicine as readily
available, cheap, effective and
alternative remedy in the prevention
and treatment of diseases. The
efficacy of these medicinal plants has
been linkedto their rich secondary
metabolites - phytochemicals,
especiallyphenoliccompounds.
Phytochemicalshave exhibited
antioxidant, anticancer, antimicrobial,
anti-inflammatory, anti-allergic,
antimutagenic, antiviral,
antithrombotic, and vasodilatory
effects.

Certain diseases such as cancer have
significantly contributed to morbidity
and mortality worldwide.

(Prunus africana, Pausinystalia yohimbe, Moringa oleifera, Momordica charantia and
Orthero spp.), plant part(root, leaves, and bark) and solvent (water, ethanol,
methanol, acetone, and dichloromethane), on the type and content of phytochemicals
extracted.

Plants were extracted with aqueous (80%) or absolute solvents and the total phenolics,
flavonoids and antioxidant properties of the solvent extracts of the different plant parts
were determined using the Folin-Ciocalteu, 2,2-diphenyl-1-picrylhydrazyl radical
scavenging activity (DPPH), ferricreducing antioxidant power (FRAP), and 2,2"-Azino-
bis(3-ethylbenzthiazoline-6-sulfonic acid) radical scavenging (ABTS) assays, and
antiradical power (ARP) by spectrophotometric, GC and HPLC methods.

An Alcellline, C4-2, reproducibly and consistently follows the metastatic patterns of
hormone-refractory prostate cancer by producing lymphnode and bone metastases
when injected either subcutaneously or orthotopicallyin either hormonally intact or
castrated mice was used. This model permits the study of factors that determine the
tropism of prostate cancer cells for the skeletal microenvironment and allows for
testing novel extract ability to inhibit Al prostate cancer growth.

Antimicrobial activity was demonstrated using the agar disc diffusion assay followed by
the measurement of the average zone of inhibition (ZOl) in which the first five extracts
inthe order of decreasing antioxidant power were tested against two clinical
foodborne bacteria (gram-negative E. coliand gram-positive S. aureus).

24, Community Youth Day, East Side Response: SNAP-Ed offereda demonstration on “RethinkYour Drink” a visual 2. Nutrition & Wellness
Charter, Wilmington, Delaware comparison of the sugarcontentfound in a variety of populardrinks and beverages.
The objectiveis to discourage audiences from selecting high sugary drinks, while
Issue: Community Youth Day is an encouraging greater consumption of water. The display consisted of educational
annual summer festival sponsored by | materials, giveaways, and a wide variety of drinkswith the corresponding sugar
East Side Charter Elementary School measurement.
in Wilmington, Delaware that
promotes youth education, health, Impact: Participants were shocked over the amount of sugar in sodas, juices and
and spiritual growth. Deterring youth | energy drinks that were displayed. Many participants took pictures of the display to
violence and dissuading substance documenttheir experience and share with family and friends, while an adultfemale
abuse is an additional objective for was observed writing down the sugar amounts of each drink displayed, while stating, "I
the event.OnJune 8,2019, the know people who drinkthese drinks, | want to show them this." People tend to glance
community was treated to live music, | at sugar amounts on nutrition factlabels without realizing how muchitis, until they
food, a host of activities, community seeitis measuredout.
agencies, services and vendors.
25. Traditional Medicinal Plant Response: Weinvestigated the influence of location (Cameroonand Kenya), plant 2. Nutrition & Wellness
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Conventional treatment modalities
such as surgery, radiation therapy,
cryosurgery, and hormone therapies
have not been effective for advanced
stages of prostate cancer, which is
hormonally resistant.

The exposure to ubiquitous free
radicals which participate in oxidation
and negatively alter lipids, proteins,
genetic material causes diseases. In
foods, oxidation is responsible for
deterioration in quality, and
development of off-flavors and off-
odors. The use of synthetic
antioxidantsis longer attractive to
consumers due to increased concerns
aboutthe negative healthimpacts of
synthetic materials.

The threat of global health with the
emergence of multidrug-resistant
microorganisms, and against
antibiotic treatments remains a public
health risk.

The broad spectrum of bioactivities
exhibited by plant extracts could be
used for novel antioxidants,
antimicrobials, anti-cancer agents and
drugdevelopmentin the foodand
pharmaceutical industries. The aim of
these research projectsis to advance
the discovery and design of selective
compounds with drug-like properties
that willimprove our understanding
of novel pathways for disease
therapies, and antioxidants and
antimicrobial agents

Impact: The use of barkand root extracts of P. africana on C4-2 cellsshowed a
concentration-dependent cytotoxicity, with the bark methanol extract showing the
strongest effect. There was complete lysis of all cells above 0.05 mg/mLfor all cells
treated with bark and root extracts, while cells treated with leaf extracts showed a
proliferation effect and clustering of cells comparedto the control.

Antimicrobial activity in the selected extracts was dependent on their concentrations.
Anincreasein concentrationresultsin an increase the zone of inhibition. Of all the
tested extracts, both concentrations(50 and 100 mg/mL) of acetonic extracts of P.
africana (C) bark exhibited no growth inhibition against E. coli but an active to highly
active inhibitory zone againstS. aureus (8.0to 17.33 mm). The highest growth
inhibition was exhibited by the ethanolicextract of P. africana (C) bark againstS. aureus
(17.33 mm).

Traditional medicinal plants can serve as potential sources for developing new drugs
and more effective anti-cancer agents for future therapyas well as as antimicrobials
and antioxidants. These results clearlysupport the potential uses of these plant partsin
a wide range of applications
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26.

Monitoring Total Vibrionaceaeto
Identify Pathogenic Vibrio Species
and Market Oyster (Crassostrea

virginica) Quality for Consumption

Issue: Consumption of raw oystersis
known to cause serious health
conditions due to bioaccumulation of
contaminants. As filter feeders,
oystersingest bacteria along with
phytoplankton from their surrounding
habitats. Ensuring seafood safety for
human consumptionis always a
concern. Since oysters are consumed
raw, disease causing organisms,
environmental contaminants, toxins,
chemicals, and even physical hazards
such as soils and metals retained in

the oysters can enter throughfeeding.

Vibrio bacteria are the primarycause
of bacteria-associated illness and
deathsfromseafoodin the United
States, most often fromthe
consumption of raw or lightly cooked
oysters. Vibrio infections have been
increasingoverthe pastdecade.
Methods used forthe detection of
pathogenic (disease-causing) vibrios
are tedious, expensive and time
consuming. Leadership of USDA-ARS
scientists, a simple and rapid
procedure known as the colony
overlay procedure for peptidases
(COPP assay) was developed, which is
a testto identify total vibriosin
oysters and seawater. However, itis
notknown whethertotal vibrios can
be used as anindicator of the

Response: For the first project, we determined the quality of oysters collected from
Delaware Inland Bays (DIB) and compared them with market oysters. Environmental
parameters were monitored from local waters of DIB classified as closed versus open
for shellfish harvesting.

For the secondproject, the COPP assay with more complicated DNA-based methods
was compared. Specifically, we evaluatedthe distribution of total vibrios (COPP assay)
and pathogenic vibrios (DNA-assays) in oyster and seawater samples collected from the
Delaware Inland Bays, Delaware and the Chesapeake Bay, Maryland to determine if the
simple COPP assay results might relate to the levels of pathogenic Vibrio species. We
also validated the use of the COPP assay as a practical, rapid, and cost-effective
alternative to currently used methods.

Impact: For the first project, total aerobic bacteria and vibrio were higher in market
oysters duringthe warmer months, with open water having the least microbial loads.
There were no differences in total vibrio counts between the studysites, but significant
differences were recorded overtime. Watertemperature and turbidity were directly
proportional to total vibrio in oysters, and salinity was inversely related. Research
findings in this study may help bring awareness of changes in bacterial loads due to
seasonal changes and additional handling and storage.

The second study indicated thatthe COPP assay is a viable alternative to the other
methods for the detection of Vibriovulnificus vin oystersand seawater, and itis
currently under further evaluationfor its ability to serve as an indicator for

Vibrio parahaemolyticus. Reducinganalysis time from 3 days to 24 hours provides a
practical methodfor monitoring pathogenic Vibrio species in shellfishand the aquatic
environments and enhances the ability of regulatory laboratoriesto monitor the safety
of more samples atless cost, and ultimately reduceillnesses caused by Vibrio-
contaminated shellfish.

We currentlyare transferring the results of this researchand the COPP assay to
commercialgrowersand state resource managerthroughtraining and development of
outreach materials. This study has contributedto the development of a user friendly
testing method for Vibrio presence, will eventually enhance the ability of regulatory
laboratoriesto monitor the safety of more samples atless cost, and ultimately reduce
ilinesses caused by Vibrio-contaminated shellfish. The unique combination of multi-
institutional research and outreach activities has also enhanced the research capacity
of Delaware State University and the University of Maryland EasternShorein foodand
agricultural sciences.Thisproject has also benefited tremendouslya cadre of

2. Nutrition & Wellness
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presence of pathogenicvibrios.
Regulatory agencies and industry
currently use comparable testingof
fecal coliform bacteria as an indicator
of fecal pollution, so the use of the
COPP assay might serve asimilar role
as an indicator of pathogenicvibrios.

undergraduate and graduate students to learn valuable new techniques for assessing
bacterial contamination of shellfish and theirenvironment.

27.

The UD ENVISION Program:
Undergraduate Research, Education,
and Extension Exploring One Health
and Food Sustainability

Issue: The number of
underrepresented groups is acutely
obviousin many of the Agricultural
Sciences. Careersin these disciplines
can be transformative in terms of
economicopportunity and life-
changingattitudes

Response: linitiated a program (Envision) thatis an outreachSummerundergraduate
research and education experience three years ago with regional HBCUs (Lincoln
University, Delaware State University, and the University of Maryland, Eastern Shore),
as wellas UD. This program brought ~13 students each Summer to campus with
proscribedtrainings and mentoring for each studentto develop and report on research
projects (atthe Delaware State Fair and atthe UD Undergraduate Research
Symposium). Each student was trained in videography and made short (2 - 3 minute)
videos detailing their research. This requirement helped to change the perspective of
the students from being passive to being more active participants, taking ownership of
their projects and allowingthem to Envision themselves as scientist. RESULTS:

Impact: As Summer 2019 was to be the final year of funding, | wrote arenewal
proposal for this program, including faculty from other departments within CANR
(PLSC, ENWE with program assessment advisers from APEC), which was fully funded
(S500K for5 additional years). In addition to the regional HBCUs originally in Envision,
we have added Cheyney University (first US HBCU) and Wesley College (private,
primarily minority-serving collegein Dover). | have personally made recruitment visits
to these schools for Summer 2020 and we currently have ~50 applicants (total) fromall
5 of these regional HBCUs, as well as UD students and two from otherschools that
found our programon UD's Summer program webpage. Given the prior success of
Envision, and the subsequent follow-upfunding for atleast the next5 years, the
Graduate College has listed UD Envision on their Summer program page and requested
that | reporton all of the other opportunities for Summer researchat UD during my
recruitmentvisits. In addition, the Grad College hopes to establish clearand continuous
pipelines fromthese participating schools into UD's graduate programs.

2. Nutrition & Wellness

28.

Gut Health and Disease

Issue: The gutis the main nutritional
organ, absorbingall of the energy
required by the animal to live,

Response: My lab is researching the development of the chicken gastrointestinal
immune system from hatch to processing. We hope to learn how the immune system
develops toimprove animal health. We also are researchingthe mechanism of action
of feed additives / antibiotic alternatives to find the bestinterventionstrategies to
improve gut health. Finally, we are studying the pathogenesis of infectious disease to

2. Nutrition & Wellness
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function, grow and reproduce. Thus, it
is the centerof nutrition. Itis also the
major immunological organ, by nearly
any measure (immunoglobulin
production, lymphocyte count,
immune development, etc.). The gut
is also a nexus of connections and
communicationwith the rest of the
body; circulatory system, lymphatics,
nervous system, neurotransmitters,
hormones, all intersect at the gut.
Thus, the gutimpacts most aspects of
health and disease in vertebrate
organisms

find treatment strategies or preventatives. These include Salmonella, Clostridium
perfringens, coccidiosis and avian influenza.

Impact: We have conductedtrials and generated data on the potential mechanisms of
action for coccidiosis infection of the gut, as well as for sub-therapeutic doses of
antibiotics. We have also generated reports on organiczincand algae has alternatives
to antibiotics. These couldlead to advances in techniques to improve disease
resistance. My lab has published 3 original research peer-reviewed publications, 1
review article, 1 bookchapterand submittedan additionalmanuscript thatis currently
under review. In addition, 5 meeting abstracts were accepted.

29.

4HTeen Leadership

Issue: For many years, Delaware 4-H
has been empowering youth by
helping them cultivate leadership
skills such as decision-making, self-
confidence and publicspeaking — all
tools that will help themthroughout
life. In fact, a Tufts University survey
found thatyouth involved in 4-H
leadershipprograms are fourtimes
more likely to give back to their
communities!

In acompelling study, Empowering
Presenters foundthat 15% of people
inhibitthemselves from a promotion
at work by not having good
communicationskills and being
unable to lead agroup. Luckily, the
leadershipskills that Delaware 4-H
teaches openup a multitude of
opportunities as participants move on
to college, start theirfirstjobsand
enter the next stages of life

Response:

In an effortto build leadership skills in local youth, Delaware 4-H conducted four
weekendtrainingsand 10 monthly meetings foryouth ages 13 and older throughout
2019. Held at both county and state levels, these events saw participants come
together for hands-ontraining led by experienced 4-H leaders. Participants then
worked togetherin small groups where theyusedtheir newly acquired skills to build
confidenceand supportin each other. Often, these exercises encouraged participants
to later use their leadership capabilities in club settings, at community events and in
school projects.

Impact: The 93 youth who have participated in the 2019 Delaware 4-H Teen Leadership
programs overthe pastseveral yearshave showntremendous leadership growthand
development. In 2019, this group completedsurveys to help determine how the
program has enhanced their leadership skills and to ascertainwhat parts of the
programthey most enjoy. The following surveyresults werereported:
o 84%strongly agreedthey learned new leadership skills while at these events
e 83%strongly agreedthatthey feel more comfortable leading a groupin
decision making
e 80%strongly agreethat4-H hasincreased their self-confidence
45% strongly agree and 39% agreedthat they gainedmore confidence
speakingin frontof agroup of theirpeers
The following testimonies were received from the youth who participated in the
leadershipactivities:
e “I'have learnedto always have a backup planas things can changequickly.”
o “I'planto use my leadership skillsin my everydaylife.”

3.Personal & Economic
Development
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e “While utilizing my leadership skills, | have beenable to realize what stresses
affect my communication skills.”
e “l'am nowmore able to take chargein groups as | want my voice to be heard.”

Recognition of Sponsors: Kaitlin Klair, Jill Jackson, Betsy Morris, Kristin Cook, Kaleb
Scott, Jenny Trunfio, Breanna Banks and KarenJohnston Delaware 4-H Extension Staff

30.

Developing Healthy Habits: Up for
the Challenge & Kids in the Kitchen

Issue: High obesityrates, poordiet
choices and lackof physical activity all
pose athreatto the health of future
generations. Youth in the United
Statesare currentlynot consuming
the recommended amounts of fruits,
vegetables and whole grains, butare
instead consuming excess amounts of
high-fatfoods and high-sugar
beverages. According to Healthy
People 2020, over 80% of American
adolescents do not currently meet the
recommended amount of physical
activity. Alarmingly, the obesity rate
for youth ages 10to 17 is33.2%in
Delaware and 31.6% nationally,
accordingto the Child Policy Resource
Center.

Response: Extension professionals are currently working to address these problems.
The Healthy Habits Program: Up for the Challenge & Kids in the Kitchenis a partnership
and team collaborationbetweenWalmart and the National 4-H Council, along with the
Expanded Foodand Nutrition Education Program (EFNEP) and Supplemental Nutrition
Assistance Program Education (SNAP-Ed).

Direct Participants:

In 2019, Healthy Habits reached 5,009 Delaware youth ages 5 to 18 at 74 community
partner locations statewide. These programs each offered six hours of nutritionand
fitness training throughthe Up for the Challenge (school year) and Kids in the Kitchen
(summer) curriculums.

Over 1,500 of the participating youth were from low-income SNAP-Ed community
eligible middle schools. Notably, this audience representeda diverse population of
program participants: Forty-two percent of participants were reportedas black/African
American, 20% were reported as Hispanic/Latinoand 14% were of mixedrace.
Healthy Living Ambassadors - A Youth-Adult Partnership Model:

Healthy Habits has also trained 144 teenleaders to assist with program
implementation in the community. Extension staff and Healthy Living Ambassadors are
trained to facilitate the curriculumand implement direct programming in schools,
after-school clubs, summer camps, YMCA's, Boys and Girls Clubs and other community
centers and youth organizations. The collaboration with EFNEP staff helps to supporta
youth and adult partnershipwhere the Healthy LivingProgram Coordinator pairs Teen
Leaderswith Nutrition Assistants.

Results:
e 5,009 youth were exposed to at least six hours of nutrition education aimed to
increase knowledge of healthy behaviorsand likelihood for behaviorchange.
For the EFNEP-funded Kids in the Kitchen curriculum, a pre and post surveywas
administeredto participants. Results showed that participating youth are increasing
their knowledge and improving their behaviors related to healthy habits. As a result of
the program,

3.Personal & Economic
Development
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e 34%of participants reducedthe number of fruit flavored and sports drinks
they were consuming (276/802),

e 27%of participants reduced the number of sodas they weredrinking

(219/798),

29% of participants are eating more vegetables(233/802),

27% of participants are eating more fruits as snacks (216/794),

25% of participants are tasting new foods (200/794),

21% of participants are reading more nutrition labels(165/789),

27% of participants increased their physical activity frequency (218/794),

25% of participants increasedtheir physical activityduration (200/791), and

27% of participants decreased the amount of screentime (211/794).

31. 2019 Delaware State University Response: This year, Juneteenth participants experiencedthe depth of human kindness | 3.Personal & Economic
Juneteenth Visits Milford Hospice and the ultimate gift of giving. Participants wereinterested in visiting the centerto Development
share gifts, and to show appreciation forthe caregivers who work so diligently in
Issue: When childrenlearn what providing medical, emotional, and spiritual care to the dying. The gift of kindness and
Hospice Careis, in addition to the compassion shown to others whoseillnesses have advanced beyond a cure was atthe
host of valuable services it offers, they | heart of the experience.
understandhospiceis notaplace, but
a serviceof “people helping people”. | Impact: It was a powerful act of kindness and heart-felt gesture comingfrom Little Big
The purpose of hospice is to provide Hearts to show appreciation to the staff at Milford Hospice Center.
comfort, by reducing pain and
suffering, and to preserve patient
dignity.
32. Green Jobs Response: As a partnerorganizationin the program, Delaware State University 3.Personal & Economic

Issue: Overthe summer, Green Job
students visited Delaware State
University’s Cooperative Extension's
Small Farms program. Small Farms
coordinator, Andy Wetherill, noted
the lack of financial educationfor
students (despite this beingthe first
job for many).The Greenlobs
program, administered through the
mayor’s office in Wilmington
Delaware, provides 14-18-year-old
Wilmington residents with a six-week
experiential outdoor experiencein

provides 25 hours of experiential learning in Agriculture, food and nutrition, finance
and entrepreneurship. To further enhance program goals, Mr. Wetherill requested the
integration of financial literacyto enhance career readiness among the students that
participated in the programs. Quadia Muhammad, educator for Family and Consumer
Sciences, delivered the financial literacytraining to participants. A total of 14
participants benefited from this trainingin 2019. Approximately 35 students from 3
different youth organizations will benefit from a similar programin 2020. Ninety
percentof the students indicated that they benefited greatly from the training and
further stated thatthey will adopt some of the learned practices in the future. By
introducing financial literacy education into the Green Jobs program, students were
better equipped to handlefinancial situations, learned how to save and budget, and
increased theirknowledge of banking and credit, with the overallgoal of establishing a
habit of saving. The course included a PowerPoint titled "Money Lessons with Jay-Z"

Development
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environmental work, career
exploration, agriculture, business and
mentoring.

and a budgeting activity. The sessionwas followed by a Q&A session which was open
and engaging.

Impact: The three-hourtrainingprovided students with practical knowledge, skill-
building opportunities, and resources they could use to manage their finances with
confidence. Students discussedtheirfuture goals whichincluded attending college,
purchasing ahome, and starting a business. By providing comprehensive financial
education, Green Jobs is helping its students to enhance their financial skills and to
become goodfinancial stewards. As aresult, students gained orimproved knowledge,
skills, and confidence to manage their money effectively, to achieve economic
independence, and to reachtheirfuture financial goals.

Issue: Peopleare discardingclothing
because theydon'tknow how to sew
on a button. Thisis unsustainable
since clothingcan be used longer if

button.

Impact: These students now have the life skill of sewing on a button, whichwill help
with their clothing budgetin the future as well as be better stewards of their
possessions. This program was well received and will be givenin the future.

33. T-shirt Recycling for FCS Teachers Response: PreviousYouTube videos have beencreated to show how to convert t-shirts | 3. Personal & Economic
into bags. Therefore, FCS teacherswere taught how to convert t-shirts into bags to Development
Issue: A plethora of T-shirtsare being | share this skill with students.
thrown away or donated (of which
only 10% donated items getresold), Impact: The group of 14 participants were excited to learna new technique and the
and Delaware State is going to be prospect of sharing these skills with their 30+ students over the nextfew years and
banningthe use of plastic bagsin have decided to use their skills for fundraising activities to off-set the cost of
2021.Therefore, thereneedstobea | educational programs.
new use for t-shirts to be converted
into bags for Delaware State
Residences to use at grocery stores
34. Teaching High School Students Tips Response: Since these students have not beentrained by family members or teachers | 3.Personal & Economic
todoLaundry on how to maintain laundry, | developeda fun curriculum, so students canlearn Development
laundry care and have fun by doing the following: relayraces to sortand fold laundry
Issue: High school students do not correctly as well as magic tricks/scientific experiments to get stains out.
know how to do laundry and
therefore have purchased more Impact: Over thirty students at the Boys and Girls Club, enjoyed learning how to do
clothingitems atthe store ratherthan | laundry and successfully demonstratedthe skill of sorting andfoldingcorrectly. This
maintaining their own clothing. Thisis | will make them economically viable in the future and givesthem a skill set they can use
a problemdueto the unsustainable forever.
nature of misuse of resources
35. Apparel Life skills Response: | taught over 50students to thread a needle, knotthread, and sewon a 3. Personal & Economic
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people know how to sew on a button
rather than tossing a shirt

Program

Issue: Strong families are the basic
building unitfor our future citizens,
yetthose charged with thisimportant
responsibility oftenlack the resources
to becomethe best parents possible.
For clients receiving Temporary
Assistance for Needy Families(TANF),
access to parenteducation resources
can be especially challenging. The
Brown Bag Parenting Education
Programfills this gap by providing
access to research-based education to
Delaware’s mostvulnerable citizens.

compilation of disciplinary, nutritional, financial, and educational activities that
parents, grandparents or caregivers can use with their pre-Kto 13-yearold children.
Clients who complete and pass the program receive a certificate thatis accepted by
Delaware Health and Human Services- Temporary Assistance for Needy Families
(TANF). From January through mid-December 2019, clients enrolled in the Brown Bag
Parenting Education program. Of the 402 clients enrolled, 186 clients completed the
programand received a parenting education certificate. Thisresulted ina 46%
completion rate. Over 2019, there was an increase in client participationin Kentand
Sussex counties resultingin a20%increase from 2018. Eight lessons comprise the
program, along with quizzes and assessments to evaluate the client’s knowledge.
Parents who have completedthe program shared that the lessons on communicating
within the family have helped them to resolve familial issues, to work togetheras a
team, and to become better listeners. Additionally, BBP places alot of emphasis on
nutrition.

Impact: Parents have commented on how these lessons have taught themto be
conscientious decision-makers whenthey are buying food, preparing meals, and
feedingtheirfamilies. BBP gives parents the knowledge and resources to be engaged,
thoughtful, parents. And parents can then pourthis knowledge into theirlittle people.
The Brown Bag Parenting Education programis now more accessible, and
communicationis more efficient for low-income Delawareans receiving TANF. The
Family and Consumer Science Educator received positive feedbackabout the program
fromclients and case managers alike.

36. STEM Response: Delaware State University4-H has partnered with variousafter school 3.Personal & Economic
programs to conduct evidence-based programmingthat exposes children to STEM. This | pevelopment
Issue: Thereis an abundance of programmingis designedto expose and increase interest of STEM amongst children in
careers and opportunitiesin Science, | elementaryand middleschools.
Technology, Engineering, and Math
that many school age children arenot | Impact: The childrenare given a preand post test to determine if knowledge and skills
aware of and have notbeenexposed | have been gained alongwith increased interestin STEM fields of study. Onaverage
to. over 50% of the childrengainedinterestin STEM after programming has been
completed.
37. Brown Bag Parenting Education Response: Brown Bag Parenting (BBP) is an at-home learning programthatis a 3.Personal & Economic
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Certification for Urban Horticulture

Issue: Many of Delaware’s waters are
impaired by excess amounts of
nitrogen (N) and phosphorus (P),
nutrients that come from non-point
sourcesin agricultural and urban
areas. Fromurban sources, these
nutrients often stem from the use of
fertilizers on lawns and landscapes.

management certification training to urban horticulture professionalsas required by
law. State-wide training sessions are led by UD Cooperative Extension, with oversight
by the Delaware Nutrient Management Commission and the Delaware Department of
Agriculture.In 2019, UD Cooperative Extension offeredinitial certification sessions and
one examinationsessionspecificallyfor the urbanhorticulture audience.

Results: In 2019, twenty-one urbanhorticulture professionals attended the initial
certificationsessions for horticulture. Based on their certification pre- and post-
examination, 15 of 18 tested and surveyed participants (83%) increased their
knowledge of Delaware’s nutrient managementissues and certification requirements.
The average knowledge increase was 31% for those attendingboth sessions | and Il.

38. Behavioral and Experimental Response: | continueto be the co-Director of the USDA-funded Center of Behavioral & | 3.Personal & Economic
Research Related to Agri- Experimental Agri-Environmental Research (CBEAR), whichwas named a USDA Center | pevelopment
Environmental Issues of Excellencein 2019. 1 also serve as the Principal Investigator and Project Director of

the NSF-supported projected entitled, "Water in the Changing Coastal Environment of
Issue: My research applies behavioral | Delaware".Inthese roles, | engaged studentsin cutting-edge research designedto
and experimental economics provide increased understanding of basic behavioralissues andalso provide astrong
approachesto understand behavior evidence baseto inform agri-environmental policies
and inform policies in the nexus of
agricultureand the environment. Impact: Ourresearch has many impacts, many of whichare beyond the simple
These issuesimpactlandowners publication of the papers and presentations at academic conferences. A key outreach
throughoutthe country and activity in 2019 was the development of educational materials for USDA that were used
consumersinterestedin the process by FPAC and NRCS to explain the roll-out of the new Farm Bill provisionand to develop
by which their foods are produced new and improvedways of interacting with landownersto encourage greater
enrollmentin conservation programs

39. Using behavioral and experimental Response: Conductedan experiment to determine the difficulty in reducing carbon 3.Personal & Economic
economics to betterunderstand emissions throughthe personal actions of reducing beef consumption and vehicle use Development
consumer decision-making and conducted focus groupsto determine perce ptions of gene-editing technology.

Issue: The primary goal of my Impact: Theseare now working papers
researchisto produce knowledge
concerning contemporaryissues at
the nexus of food consumption and
production. Researching these topics
allows me to providetimely
information to stakeholders about
currentand future challengesin the
food system
40. Delaware Nutrient Management Response: University of Delaware Cooperative Extension offers initial nutrient 4. Environmental Stewardship
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To mitigate thisissue, urban
horticulture professionals who
fertilize more than 10 acres of land
(i.e., private nutrient handlers) or
apply nutrients forafee (i.e.,
commercialnutrient handlers) must
become nutrient certifiedas
mandated in the 1999 Delaware
Nutrient ManagementAct. In
addition, the Delaware Nurseryand
Landscape Associationrequires
Livable Lawns certified businessesto
employ a certified nutrient handler.

Evaluations were also conducted after each individual session. Here, respondents
indicated they wereresponsible for nutrient management decisionson more than
1,257 acres of lawns and landscapes. Those surveyedalso indicated they had gained
skills as aresult of attending the sessions. For example, 11 respondents (100%)
indicating thatthey learnedhow to better interpret a soil test report. Willingness to
adoptnew or change existing management practices after attendingthe certification
session was also measured using this survey: 6 respondents (55%)indicated thatthey
would change how theymanage turfgrassand 11 respondents (92%)indicated they
would change the ornamental plants theyrecommend/plant for clients or their
business.

Tenindividuals registered to take the Commercial Nutrient Handler examination, of
which 7 (70%) passed and were certified as Commercial Nutrient Handlers with the
Delaware Department of Agriculture. Eight additional individuals were newly certified
as Private Nutrient Handlers.

Recognition of sponsors, in-kind contributors or partners (please provide name,
organization, what was contributed). Funding to supportthe Delaware Nutrient
Management Certification program s provided by the Delaware Nutrient Management
Commission.

41.

Healthy Forest, HealthFarm, Healthy
Family

ISSUE: According to the U.S.
Department of Agriculture (USDA),
approximately27 percent of the State
of Delaware (356,000 acres) existed as
forestland in 2017. Of these acres,
about 22 percentare owned by local,
state and federal agencies with the
remaining 78 percentin private
ownership. The Delaware Department
of Agriculture’s Forest Service
program provides technical assistance
to large forestlandowners, but this
organization doesnothave the
resourcestoaddressallissues and
needs of those owning less than 10
acres of forestland. With

RESPONSE: Extension Agents and Specialists from both UD and Delaware State
University collaborated with staff from the Delaware Department of Agriculture’s
(DDA) Forest Serviceto plan the 2019 Woodland Workshop, held during Delaware Ag
Week. The “HealthyForest, Healthy Farm, Healthy Family” theme was geared toward
small forestlandowners and managersin Delaware and the region. Talks focusedon
chainsaw safety and firewood selection, tick borne diseases, and personal and mental
health resources that can helpstrengthen the overall vitality of an operation. The
session concluded with a panel discussionabout current and future forestry issues and
needsin Delaware. Panel representatives included USDA, DDA, Delaware Center for
Horticulture, Delaware’s Urbanand Community Forestry Council, and forestry
consultants.
IMPACT: The 2019 Woodland Workshop drew 38 participants, including forest
landowners, forest managers, and publicand private technical service providers.
Following the event, participants were surveyedto measure knowledge gainedand 15
responses were received (39 percent response rate). Of those surveyed:

e Nineindicated thatthey own woodedlands within Delaware orthe region

(rangingin size from four to morethan 110acres) for 10 to 60years,

e  Onlytwo of the woodlands are currently under a forest managementplan,
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development pressures, lack of forest
product marketsin the area and other
management challenges around
climate and pests, small forest parcels
are particularly atrisk of being lost

e Approximately 85 percent of those responding indicated that they learned
something new about chainsaw use and safety, and
e 62 percentwill change how theyoperate a chainsaw to be saferand prevent
accidentsand injuries.
Of those responding:
75 percentindicated that they learned something new about firewood,
36 percent will change how they useand select firewood in the future,
100 percent of the respondents learned about tick borne diseases,
92 percentindicated that they now know how to prevent orrespond to atick
bite,
e 85 percentof those responding learned how to strengthenhealthand farm
vitality, and
e 77 percentwill change how they manage personal and family health.
Allresponding found the panel discussionaround forestry issues and needs
valuable. The most prominentissues affectingDelaware forestryas listed by
respondentsinclude land conversion, alternative sources of income or niche
enterprises from forests (ginseng, mushrooms, hunting), and forest health issues.

42,

Identification of Physiological and
Genetic Mechanisms Underlying Heat
Stress Response in Lima Bean

Issue: Baby lima beansare an
important processing vegetable crop
for Delaware farmers and large
seeded limabeansare botha
profitable fresh marketcrop and a
potential processing crop. Heat stress
causes delayed podset, splitsetsand
reducedyield in lima bean plantings
that flower during high temperature
conditions (usually in July and early
August). In Delaware, limabean
growersand processors have
identified heat stress as the major
yield limiting factor for lima bean
production.

Response: From 2016to 2019, Emmalea Ernest, the Associate Scientist for UD
Cooperative Extension’s Vegetable & Fruit Program, carried out field, greenhouse and
laboratory experiments to determine the physiological effects of heat stress on lima
beans and understandthe geneticarchitecture underlying this heat stress response.
Ernestdeveloped effective heat tolerance screening methods and usedthemto
identify the heattolerantlima beanvarieties and landraces she would use as parentsin
the breeding program. These screening techniques were subsequently usedto select
heattolerantindividuals from diverse breeding populations.

Impact: Analysis of data from eight years of pastyield trials indicates that lima beans
are most susceptible to high night temperature stress during their early flowering
period. As aresult, growers are nowbeingadvised to provide adequateirrigation,
especiallyduring this time period, in order to mitigate heat stressexacerbated by
droughtstress.

In heatsusceptible lima bean genotypes, heat stress causes the lima bean flowers to
release lessand/orlower quality pollen. Across a diverse set of morethan 130lima
bean lines, the amount of pollen released under heat stress was correlated with lima
beanyield underheatstress—i.e.,the more pollenreleasedunder heat stress, the
larger the yieldunder heat stress. The release of pollen was foundto be controlled by
only afew genes meaning that heattolerance, in terms of pollen release, canbe
transferred to susceptible typesof lima bean through breeding.
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In the course of screening a wide variety of lima genotypes for heattolerance, other
heat stressresponses were noted. When exposed to ongoing heat stress, some types
failed to fill seed after pollination and others had a loss of seed quality. Screening for
these traits underheatstressisimportant for maximizing yield and for the quality of
heattolerantlimabean varieties beingdeveloped in the UD breedingprogram.

Recognition of Sponsors: This workwas partially funded by two Specialty Crop Block
Grants administered by Delaware Department of Agriculture entitled “Investigation of
Genetic and Physiological Factors Underlying Heat Tolerance in Lima Beanand
Developmentand Selection of Heat Tolerant Lima Bean Breeding Lines” and
“Development of Lima Bean Varieties with Resistance to Downy Mildew, Root Knot
Nematode and High Temperatures”.

43.

Improving Access to Turfgrass
Management Programs

Issue: Some turfgrass managerswho
are certified by the Delaware Nutrient
Management Program haveindicated
that they find it difficult to maintain
their nutrient managementand
pesticide certifications. A different
approach is needed to assist this
segment of the turfgrass management
community in orderto betteraddress
currentissuesfacing the horticulture
industry.

Response: This was a great opportunity to offer a different type of program geared
toward those who find it challenging to obtain their continuing education credits. The
new Turfgrass Management Program premieredin New Castle County on Dec.6,2019
led by Erik Ervin and Kerry Richards of the University of Delaware and Amy Shober of
University of Delaware Cooperative Extension. Topics presentedincluded best
management practices for turfmanagers, soil health on new construction sites and
reducing pesticide mishaps. Recertificationcredits in Delaware, Maryland and New
Jersey’s nutrient managementand pesticide programs were offered to accommodate
those who work in Delaware as well as the surrounding states. Registrationfor this
programwas S15.

Impact: Forty-oneturfgrass managersattended the program, 35 of whom complete at
least some partof the program evaluation. Participants reported that they manage an
average of over7,700acres of turfgrass. When asked if they learned anything new
during the program, participants reportedthat 94% (33) learned something new about
best management practices for turf managers, 88.5% (31) learned something new
related to regaining soil healthwhen constructionis overand 85.7% (30) learned
something new about ways to reduce pesticide mishaps. Participants were also asked if
they would implement or change a practice based on the information theylearned
duringthe programs. One-hundred percent (34) of participants agreedthat they will
implement best management practices, 80% (24) said theywill change how they
manage soils on new construction sites and 77% (27) indicated that they will
implementor change how they handle pesticides.
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44.

Oyster Aquaculture

Issue: Promoting oyster aquaculture
in Delaware Inland Bays to restore
habitat and to enhancethe economy.
Delaware is the last state on the
Northeast Atlantic seaboard with
commercialshellfish aquaculture.
Legislation is still developing policy
and protocols for successful
implementation, as the push for
legalized aquaculture grows.
Neighboringstates have shownthe
economicand cultural benefits of this
functioningindustry. Three inland
baysin southern Delaware, due to
protectionfrom open waters and ease
of access for workers, offer promising
future locations for bottom leases.
Oysters are functionally extinct within
the bays and with the rapid
development of the local watershed,
the ecological servicesoysters
contributeare moreimportantthan
ever.Oysteraquaculture can help
restore depleted wild populations of
oysters while filtering the water,
providing structural habitat, and
creatingnew jobs. Thereisaunique
opportunity to study directly how
aquaculturefacilitates restoration,
butbaseline statisticsare

essential. The researchaims to
further understandthe current oyster
population by 1) developing baseline
population locations and standardized
survey methods to be usedas a
managementto measure changes
over time and 2) investigating

Response: This multi-institutional effort to grow and enhance oyster growth using
aquaculturegearsin the bays has provided baseline data to the policy makers and
resource managers to pass legislation to promote commercial oyster aquaculture
practicesin the Delaware Inland Bays (DIB). Our 14 years of oysterrestoration effort by
using oyster aquaculture gear provides baselineinformation on the ecological value of
oyster aquaculturein Delaware’s Inland Bays. We have been using seed oysters that
belongto adisease resistant line that was developed at Rutgers Haskin Shellfish
ResearchLaboratory (NEH). We found newlysettled juvenile oysters within floating
oyster gear in man-made, residential canal systems, and on riprap shorelinesaround
the DIB.

Impact: The effects of aquaculture and continued enhancement efforts in this lagoon
system, both on the oyster populationand on associated fauna become clearer with
continuedmonitoring and improved water quality in the bays. Many species of
economicand ecological importance are considered habitat-limited in the Inland Bays,
particularly regarding juvenile refuge and forage areas. Oyster aquaculture gear
provides habitat for these native estuarine fauna at small scales, while supplementing
oyster spawning stocks and enhancing natural recruitment, without difficult and costly
types of habitat modifications. The DIB’s wild oyster populations are poorly
understooddueto their rare occurrencein the system. Its’ unique genome has been
compared to spat collected in the field in orderto determine if thereis any
contributionto the local populations. Microsatellites, a repeat base pairsequencein a
non-coding region of the genome, can be a powerful tool for analyzing population
genetic diversity. Short, highly polymorphicregions provide the best candidates to
detectchange over relativelyshort evolutionary time. A knowledge gap of the native
oyster populationabundance and distribution exists. Intertidal surveys of the rip-rap
were used to develop possible source sink dynamicspreviously. This has allowed us to
identify currentlocations and densities of oysters throughout the DIBs.
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population dynamics by analyzing
genetics of spatfall within the
Delaware Inland Bays. This project
aims to establish baseline
measurements to quantify population
abundance change over.

45.

Master Gardener Training

Issue: Master Gardener Training 2019
The Master Gardenertraining course
is anintensive14—week course
designed to prepare Master Gardener
candidates for the volunteer phase of
the program. Master Gardener
training does not end with the formal
training course. Each Master Garden
candidate must dedicate 30 hours of
their pre-agreedto 45 hours of
volunteertime to the Garden
Helpline. In addition, they must
receive 5 hours of advanced training
to be qualified as a Delaware Master
Gardener. Training was held in Kent
and Sussex County in 2019.

Response: Master Gardenertraining includes topics such as: plantidentification, soils
and plant nutrition, plant growth and propagation, integrated pest management,
diagnosing plant problems, home landscaping and maintenance, disease control, turf
management, fruitand vegetable production, plant selection, education methodology,
program design and evaluation, and presentation technology. Master Gardener
training does not end with the formal trainingcourse; advancedtraining opportunities
include state, regional, and national workshops, lecturesat monthly business meetings,
special training sessions, and the shared experiences of a group of skilled, experienced
gardeners. The Delaware population has increased due to many individuals that have
relocatedhereand/or moved to a new home they have many questionsand concerns
regarding home landscapes (native and invasive plants), lawns, interior and exterior
pests, vegetable, flower, and/or herb gardening, wildlife problems or habitat
enhancementand water conservation. Itisimportant to have highly trained
volunteers, Master Gardeners, to help meet the growing calls that come in daily the
county Extensionoffices. The partnershipis between DSU and UD Cooperative
Extension, and both Universities had professors teach some of the classes for the
trainees. The classes were held twice a week, alternating between Kent and Sussex
Counties. They also usedthe DSU Greenhouse and the Herbarium fora couple of the
training sessions. In November 2019, thirty- one Master Gardener candidates
completedtheir formal training and were preparedto begin their pre-agreed to forty-
five volunteer hoursto Delaware Cooperative Extension for Kentand Sussex
Counties. Oncetheyhave completed their30hours on the GardenHelpline and a total
of forty-five hours plus the 5 hoursof advancedtraining, they obtain their Delaware
Master Gardener title. There was a total of 12 Kent County Candidatesand 19 Sussex
County Candidates.

Impact: A total of 31 Master Gardener Candidates completed the trainingfor Kentand
Sussex Counties. This year the trainingclass is made up of the most diverse volunteers
we have ever seenin the historyof the program. The coordinator tried some out of the
box techniques to try to target some minority volunteers by promoting as some local
events, advertising in the newspaperand reachingout to the DSU Alumni
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association. The coordinators are really excited to see what new experiencesand
opportunities arein the future for the Delaware Master Gardener Programin 2020

46. Kent County Master Gardener Response: The purpose of the helplineis to help individuals make informed decisions 4. Environmental Stewardship
Helpline aboutplants and to protectand conserve the natural resourcesof the state by in a Changing Climate
promoting sustainable practices. The helplineis designedto use horticulture to
Issue: Kent County Master Gardener empower gardeners, develop partnerships and build stronger community awareness. In
Helpline Services 2019 The Kent 2019, the Kent County Master Gardener volunteers helped nearly 400 residents of the
County Helpline runs from April thru Kent County area answer their gardeningand home horticulture needs. The Master
Octoberfor Kent County gardenersrely on researched based information from Cooperative Extensionand its
residents. Each year clients call with partners. All information presented to the public must come fromresearch andtested
gardening questions for the Master sources. The questions that come thru the Master Gardener Helpline range from plant
Gardeners working the helpline. identificationand diseaseissues to growing requirements and plant spacing
questions. Turf, Insect, and small animals may be some of the topics discussed on the
helpline services.
Impact: The Master Gardener Volunteers have beeneducated on many topics during
their initial training and rely heavily on Extension Educatorsfor their expertise. This
serviceis truly an asset to the Kent county community.

47. Coastal Resilience by Design Response: | created the Coastal Resilience DesignStudio. Undergraduate and graduate | 4.Environmental Stewardship
Issue: Working with Delaware students from diverse majors (landscape architecture, environmental and civil ina Changing Climate
communities to developlongrange engineering, and public policy) work together on teams to create master plans for
conceptual designsto addressissues | Delaware communities.
related to sealevelriseand Impact: We completed a pilot projectin Lewes, DE and are ready to install ashoreline
intensifying storms. Thisisimportant | stabilization and meadow project. We have a second contract with Lewes as well as
because Delawareis alow lying contracts with Frederica and Little Creekto develop master plans. All plansrequire
coastal state and many towns are agency coordinationand we partner with various state agencies such as DNREC, and
unable to pay for master planning to DelDOT to give students practice on presentationskills and high-quality feedback loops.
help them secure grant funding to In a spin-off project we created a citizen science application for the publicto upload
make significantchanges to geo-locatedimages of flooding and stormrelated issues. We are collecting data with
infrastructure. the Coastal Observer App to share with otherscientists interested in tracking areas of

extreme flooding
48. Role of Carbon Sequestrationwith Response: Westudied how carbon binds to soil using an array of studies in the 4. Environmental Stewardship

Soil Minerals

Issue: Soils are one of the most
importantcomponents of Planet
Earth which bind (sequester) large

amounts of carbon. One of the main
mechanisms of the sequestrationis

laboratory and at national labs. At the latter, we employedstrongX-rayssuch that we
could investigate the binding mechanisms atthe moleculari.e., small spatial scales. We
wanted to see what components of soil, e.g., aluminum and iron oxides and clay
minerals, were mostimportantin sequestering the carbon.

in a Changing Climate
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complexationwith soil minerals such
as iron-oxides. Throughthis
sequestration, carbonis keptin the
soiland notreleasedto the
atmosphere. This helps to mitigate
the amount of carbon dioxide
emanatinginto the atmosphere which
helpsto lessen the deleterious
impacts of climate change on people
and on environmental and agricultural
sustainability

Impact: We foundthatiron-oxides were the mostimportant componentin the soil for
strongly binding carbon. Clay minerals, while less important, served as important
binding sites for the iron oxides to sequesterthe carbon.

49.

Promoting oysteraquaculture and
artificial reefs in Delaware Inland
Bays to restore habitat and enhance
economy

Issue: Delawareis the last state on
the Northeast Atlantic seaboard with
commercialshellfish aquaculture.
Legislation is still developing policy
and protocols forsuccessful
implementation, as the push for
legalized aquaculture grows.
Neighboringstates have shownthe
economicand cultural benefits of
functioningindustry. Three inland
baysin southern Delaware, due to
protectionfrom open waters and ease
of access for workers, offer promising
future locations for bottom leases.
Oysters are functionally extinct within
the bays and with the rapid
development of the local watershed,
the ecological servicesoysters
contributeare moreimportantthan
ever. Oysteraquaculture can help
restore depleted wild populations of
oysters while filtering the water,
providing structural habitat, and

Response: This multi-institutional effort to grow and enhance oyster growth using
aquaculturegearsin the bays has provided baseline data to the policy makers and
resource managers to pass legislation to promote commercial oyster aquaculture
practicesin the Delaware Inland Bays (DIB). Our 14 years of oysterrestoration effort by
using oyster aquaculture gear provides baseline information on the ecological value of
oyster aquaculturein Delaware’s Inland Bays. We have been using seed oysters that
belongto adisease resistant line that was developed at Rutgers Haskin Shellfish
ResearchLaboratory (NEH). We found newlysettled juvenile oysters within floating
oyster gear in man-made, residential canal systems, and on riprap shorelinesaround
the DIB. The effects of aquaculture and continued enhancement efforts in this lagoon
system, both on the oyster populationand on associated fauna become clearer with
continuedmonitoring and improved water quality in the bays. Many species of
economicand ecological importance are considered habitat-limited in the Inland Bays,
particularly regarding juvenile refuge and forage areas. Oysteraquaculture gear
provides habitat for these native estuarine fauna at small scales, while supplementing
oyster spawning stocks and enhancing natural recruitment, without difficult and costly
types of habitat modifications.

The DIB’s wild oyster populations are poorly understood due to their rare occurrence in
the system. Its” unique genome has beencomparedto spatcollectedin the field in
order to determine if there is any contributionto the local populations. Microsatellites,
a repeatbase pairsequencein anon-coding regionof the genome, canbe a powerful
tool for analyzing populationgenetic diversity. Short, highly polymorphicregions
provide the best candidates to detect change overrelatively short evolutionarytime. A
knowledge gap of the native oyster population abundance and distribution exists.
Intertidal surveys of the rip-rap were used to develop possible source sink dynamics
previously. This has allowed us to identify current locations and densities of oysters
throughoutthe DIBs.
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creating new jobs. Thereisan unique
opportunity to study directly how
aquaculturefacilitates restoration,
but baseline statistics are essential.
The research aims to further
understandthe current oyster
population by 1) developing baseline
population locations and standardized
survey methods to be usedasa
management to measure changes
over time, 2) investigatingpopulation
dynamics by analyzing genetics of
spatfall within the Delaware Inland
Bays. This projectaims to establish
baseline measurements to quantify
population abundance change over,
3) investigating ecological and
economical benefits of establishing
aquaculturefarms,and 4) creating
artificial reefsto monitor ecological
benefits of establishing viable oyster
population

Most recent efforts focus on monitoring water quality and oyster growth in newly
established oyster farmers and compare the ecological parameterswith newly formed
artificial reefs. Land use related stressors on water quality, oyster growth, artificial reef
and aquatic species diversity are being monitored through isotope analysis of Nand C.

Impact: Years of program efforts generatedvaluable research data confirming the
ecologicaland economic values of oystersin Delaware. Oyster growth and survival data
have been promising during our restoration-based aquaculture assuring commercial
aquacultureindustry to flourish. Various gear types promote oyster growth and
enhanceaquatic speciesdiversity while off-bottom gears provide better growth for
oystersin the bays. Remote set practices and spat fall surveys along the Delaware
Inland Bays confirm that water quality conditions promote potential seed production
for oyster aquaculturein the bays. Oyster populationassessmentin Delaware Inland
Bays shows different oyster populations confirming diverse genetic pool of the existing
oystersin the bays. Finally, surveysalong the rip-raps in Delaware Inland Bays provide
detail assessments of the bays with highest oyster populationrecordedin the Indian
River Bay.

We have monitored positive correlation betweenincreased oyster populationand
improved water quality, between the oyster farmers and artificial oyster reefs and
increase aquatic speciesin and aroundthem. Currently, we are analyzing water, oyster
and sedimentfor isotope analysis for Cand N to identify the land use stressors for
water quality near oyster farmers and artificial oysterreefs. As part of the species
diversity monitoring, we have been monitoring predatory species for oysters and
fouling organisms that will become potential threat for oyster growth and survival in
Delaware Inland Bays.

50.

Systematic Evaluation of Biochar
Amendment for Improving Soil
Health and Plant Growth

Issue: Healthy soil is the foundation
of a sustainable agricultural
ecosystem. Practical land
management measures are needed to
effectively sustain and improve the
overall health of agricultural soils.
Future agricultural professionals have
to be prepared with soil health
strategies and techniques. Biochar

Response: Laboratory, greenhouse, and field experimental trials were conductedto
systematically assess the potency of different biochar application programs for
ameliorating soil physical, chemical, and biological properties and the overall soil
health. Faculty and graduate students attended soil health training workshops and soil
health professional conferences to learn the science of soil health including the
connotation of soil health, soil health assessment systems, and soil health
improvement techniques.

Impact: The soil healthtraining and education capacity was built through the project
efforts. Soil health teaching materials and training modules were developed. The soil
health content was integratedin existing curriculum and delivered to students through
lectures, hands-onexercises, and internship projects. It was clear that the efficacy of
biochar amendment for improving soil properties and enhancing soil health was
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amendmenthas been explored as an
effectual approach for persistently
improving soil health and plant
growth, yetthe existing research
resultsare notconsistentdue to the
greatvariability of biochar-soil testing
systems. It is necessary to develop
appropriate biocharapplication
programs thatcan achieve the
desirable soil health-enhancing effects

determined by the biochar source,amendment dosage, and placement in soil and
influenced by the soil type and characteristics. Both biocharand soil needto be
consideredin designing biochar application programs for immediate plant growth
promotion effects and long-term soil health improvement effects
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