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1. GENERAL TEXT

GOAL 1: An agricultural system that is highly competitive in the global economy. Through research and
education, empower the agricultural system with knowledge that will improve competitiveness in domestic
production, processing and marketing. (1862 Research, 1862 Extension)

COLLEGE PROGRAM TEAM PLANS (Research and Extension, Multi-Discipline, Multi-State, Mulu-County)

AGRICULTURAL BIOTECHNOLOGY TEAM

Agricultural Biotechnology

Research Focus: Application of molecular/genetic techniques is projected to have a greater immediate
impact on plant agriculture than either animal agriculture, clinical medicine or pharmaceutical development. The last
several years has seen an explosion in the amount of acreage in the United States which is planted with transgenic
crops.

This team does not at present have an integrated plan of work. The College administrator is currently
acting as leader of this team. There are many new faculty hires, and also other faculty with research programs
targeting various aspects of agricultural biotechnology. Measures of success are expected to be: a) new contracts and
grants from agricultural biotechnology companies for continued support of applied projects i.e. product
development, b) an increase in NSF and USDA-NRI competitive grant funds in the College in the area of plant and
(agricultural) animal biotechnology research, c) the generation of commercially useful transgenic plants and animals,
and new generation vaccines.

Research in the area of agricultural biotechnology will result in the generation of articles reporting the
results of this research in peer-reviewed journals.

Collaborating companies and industrial consortiums: 1) Alexion Corp.; 2) PPL Laboratories; 3) DeKalb
Genetics; 4) Imperial Nurseries; 5) Horticulture Research Institute. Federal grant agencies which are expected to
provide continuing support for agricultural biotechnology research: 1) National Science Foundation; 2) USDA-
NRL

This work primarily focuses on development of techniques for the recovery and culture of oocytes from
dairy cows for transgene expression, development of transgenic floriculture and nursery crops with improved traits,
and development of animal vaccines (including those expressed in transgenic plants) which will provide prophylactic
protection to farm animals against pathogens.

The strategies that will be employed will be to use standard transformation protocols, and either tissue
culture regeneration of plants, or, in the case of animals, oocyte implantation into host females.

The target audience will be the agricultural and pharmaceutical industries, who will benefit from the
availability of new plant cultivars with improved traits, transgenic animals which will generate clinically useful human
proteins, and next generation vaccines.

The commercial acceptance of transgenic animals and plants will be the best monitor of the utility of the
research program. If the new animals, plants, and pharmaceutical products are indeed superior to those already
marketed, they should make an impact in the target industries.

Rhododendron Transformation

Academic Program Focus: Rhododendron is a popular flowering evergreen shrub in the Northeast. Sales
of thododendron by Connecticut nurseries total $80 million annually. A major production problem is root rot
caused by the phytophthora fungus. Chemical and cultural controls are expensive and often unreliable. Resistant
plants need to be developed to make Connecticut growers more profitable.

Measures of success will be the development of patented disease resistant rhododendrons, royalty funds,
grant dollars, transformation protocols.

This work will result in several peer reviewed articles.

Partners and resources will be: Connecticut Innovations, Inc. — $141,000; Sanford Scientific, Inc. - supply
and license gene constructs, licensing of biolistics method; Scotts, Inc. ~ grant dollars and marketing of new plant
products; Imperial Nurseries, Inc. - in-kind grant match.

Strategies will include: 1) Determine methodology for regeneration and biolistic transformation of
rhododendron. 2) Test and evaluate several antifungal constructs used in transformed rhododendron for efficacy
against phytophthore rootrot. 3) Deliver transgenic material to growers. Secure patents for process and product.

arget audiences are commercial rhododendron growers and ormamental plant biotechnology compantes.
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Success will be based on development transformation methods. Evaluation methods and delivery of
product to wholesale producers. ‘

Horticulture and Plant Biotechnology

Research Focus: The research focus is on new plant development and plant improvement through
traditional breeding and biotechnological techniques. This area of research is one in which the University of
Connecticut has traditionally been very strong and productive. UConn has been able to introduce new and
improved plants and have demonstrated world-class research and scholarship as a result. The research conducted
has focused in a unique area that has attained national and international distinction. UConn has also been able to
improve the education of students, particularly the graduate students, from this research focus.

One measure of success has been the number of refereed, non-refereed and textbook publications that have
been produced. In addition, over the past 15 years the program has attracted over $600,000 in research grants from
various private and government sources. Graduates have also been a measure of success for programs. Many of the
graduate students have productive and leadership roles in private, state and national businesses or have received
their Ph.D.s and have gone on to work at universities or industry.

This work will result in refereed articles and other peer reviewed articles, Extension publications, book
chapters, and awards have been my primary outcome product. These include, but are not limited to, a recent
Fulbright Fellowship, the CANRAA Excellence in Teaching Award, the University Outstanding Adviser Award and
several other awards.

Partners will be: 1) Professor Flavia Schiapacasse, University of Talca, Talca, Chile - she plays a vital role in
research of Chilean bulb species; 2) Dr. George Elliott, UConn - he continues to work with Alstroemeria research
projects; 3) Mr. Kent Kratz, Just-for-Starters, Eastford, CT - he works collaboratively with micropropagation -
research; 4) Mr. Marc Laviana, Sunny Border Nursery, Inc., Kensington, CT - he works collaboratively with
micropropagation research; 5) Dr. Yi Li, UConn - he collaborates on research projects pertaining to new plant
development and improvement. '

The research program is involved with new plant development and plant improvement through the use of
traditional breeding and biotechnological procedures. In vitro procedures such as embryo culture, somaclonal
variation, meristem culture for the production of pathogen-free plants, fertility restoration, somatic embryogenesis
and micropropagation are all used to accomplish goals. Recent research programs have also been focusing on

~ economic development initiatives with plant tissue culture in cooperation with state government agencies.

Audiences vary from undergraduate and graduate students, to consumer horticulturists, academics and
horticultural professionals. The research strategy is to be at the forefront of new plant development, particularly as
it applies to Connecticut, and to conduct world-class research of national and international distinction.

Target audiences are undergraduate and graduate students, Connecticut horticultural and biotechonological
enterprises, and ultmately, consumers. '

Evaluations are by the success of students.

Viral Pathogenesis and Immunology/Vaccine Research and Development
Research Focus: The areas indicated below represent personal requirements and by all means do not

exclude other areas. Research and Development - Biotechnological support in some aspects of vaccine and/or
diagnostic test development. This may include synthesis and/or processing. Access to such type of services will have
a positive impact in these areas. Transgenic Technology - It is clear that this type of technology will generate inter-
disciplinary work. The area of vaccinology and diagnostics can benefit from such interactions. For example, the
applicability of transgenic plants as animal vaccines can be rapidly determined in joint projects involving vaccine and
plant transgenesis researchers.

Measures of success will be vaccinology and diagnostics research integrate with the Agricultural
Biotechnology Center. Such an interaction may strengthen even further the ability to attract research funds through
joint projects.

This work will result in production which should include patents on vaccines and diagnostics, Extension
and peer-reviewed publications, and presentations in national and international scientific events. :

Strategies include standard methods and techniques which are tailored to specific research needs.

Target audiences are students, scientific community and public at large.

The results are evaluated as they are generated by each laboratory, papers are prepared jointly and submitted
for publication and these in turn are peer-reviewed prior to acceptance.
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Plant Biotechnology
Academic Program Focus: Plant biotechnology will change the agricultural industry dramatically

within the next 10-20 years. Plant gene transfer techniques will be widely and effectively used for crop
improvement in agriculture, horticulture and forestry, and for production of cost-effective pharmaceuticals,
industrial materials and enzymes. College: develop and maintain strong research and Extension programs in
biotechnology; develop a biotech minor and then a major in the College; develop and maintain strong
research collaborations with agricultural, pharmaceutical and diagnostic industries; encourage more
collaborations in biotech research and product development among faculty members within the College;
publish biotech newsletters regularly; organize biotech workshops to promote collaborations between the
College and private companies located in Connecticut and in the New England area; develop a web site for
the biotech program; sponsor and organize biotech conferences.

Measures of success will be: well-funded research and product development programs in biotech;
undergraduate program of biotech; more graduate students in the field of biotech.

This work will result nationally recognized research programs in biotech and strong undergraduate and
graduate programs in biotech.

Resources include: current grants from USDA, USDA and DOE and private companies; and proposals will
be submitted to federal and state funding agencies, and private industries in the next 5 years.

Key components of the program will be to use gene transfer techniques to improve quality and performance
of crop plants economically important to agriculture, horticulture and forestry. Some of the projects are production
of seedless fruits, improvement of wood productivity, delay of senescence/Extension of shelf life; compact plants
with more branches and flowers, improvement of seed productivity, production of antibodies and vaccines in
transgenic plants. Strategies will also be developed for production of pharmaceuticals and industrial materials and
enzymes.
Strategies include gene transfer techniques which will be used to develop strategies for improvement
of agriculture, horticulture and forestry and also for production of pharmaceuticals and industrial enzymes.

Target audiences for the program: education/teaching - undergraduate student, students and
postdoctoral scientists and other types of research scientists; research/product development - industrial
partners, domestic and international collaborators.

Evaluations will be reviewed by: the published peer reviewed articles; invited scientific presentations;
patents; grants; contracts; scientists trained.

Sustainable Development
Cooperative Extension System Focus: The Agricultural Biotechnology Team seems like a very good way to

bring many of the diverse interests of science and culture represented in the College together to showcase
collaborative relationships and projects. Every one of the College’s academic departments has some interest or
potential contribution to the idea of sustainable development, whereas many of the others involve relatively specific
interests which might span only a few departments’ potential activities. As it becomes more and more imperative to
use resources — from land and water to soil and vegetation — more wisely and efficiently, the College should have a
team that addresses sustainability holistically, in addition to the teams that look at specific aspects. The Millennium
Celebration for the College has chosen “Learning for a Sustainable Future” as its organizing principle and it seems
like the perfect time to initiate a program team to carry the activities planned for the celebration forward.

The main measure of impact from such a program would be change in development and management
patterns of communities and rural and wild areas. This change could be recognized through an increase in
sustainable agricultural and landscape practices, development of alternative transportation corridors (such as
bikeways, mass transportation and roadside revegetation with native species), watershed planning and protection,
bio-regional planning initiatives, and many other types of efforts that could be developed and demonstrated through
the work of the team.

This work will result in demonstration projects, workshops, Extension publications and conference
presentations.

Resources and partners include: 1) granting organizations such as the Northeast Regional Center for Rural
Development, the Connecticut Department of Environmental Protection, etc.; 2) state or federal agencies ~
President Clinton has recently established the President’s Council on Sustainable Development, which has
recommended a significant role for land grant institutions in “creating a learning infrastructure for sustainable
communities,” 3) other land-grant institutions; 4) communities; 5) private businesses, professionals involved in
“green” industries.
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This program could foster collaborative experimentation, study and outreach across fields in identifying
critical natural and cultural resources at risk, reducing resource waste and degradation, increasing knowledge and
application of regenerative (vs. consumptive) technologies, and increasing public awareness and value for resources
of unique value to the region.

Educational methods include: demonstration projects, community workshops, multidisciplinary short
courses, written publications, symposia among land grant university Colleges of agriculture.

Research strategies include: develop consensus among team on definition and goals for sustainable
development within the context of the College’s areas of academic pursuit; target areas of multidisciplinary research
(such as watershed planning, rural sustainability or urban agriculture) for which to develop experimentation and
demonstration projects in stakeholder communities; incorporate team members’ individual research areas into larger
comprehensive projects; incorporate community involvement in development of demonstration projects; analyze
and monitor demonstration projects in Extension publications, workshops and short courses to disseminate
research.

Target audiences are communities, business and industry, farmers and homeowners.

Evaluation techniques will be surveying stakeholder communities for changes in attitudes, development
patterns and monitoring demonstration projects over time for short term and long term sustainability - both
quantitative and qualitative

Environmental Health .

Research Focus: The development of effective animal and human vaccines is a high priority and the basis
of a multi-billion dollar industry. Efforts will continue in this area, working on vaccines to protect animals against
Mycoplasma gallisepticum, foot and mouth disease virus and aflatoxins. In addition, the development of methods
that increase the efficacy. of DNA vaccines administered at mucosal surfaces will continue.

Success will be measured by conducting challenge studies that indicate that the intervention (vaccination)
results in a statistically significant decrease in incidence or severity of the disease. Other intermediate end-points may
also be useful in this regard, such as viral neutralization assays (in vitro) or antibody titers. The advancement of
knowledge, reflected by manuscripts accepted in peer-reviewed journals, and the receipt of grant support for these
studies are also measures of success and scientific impact.

The desired scientific output from these research efforts is the publication of manuscripts in highly
esteemed scientific journals, invitations to speak at conferences and symposia, the receipt of extramural grant
support, and the training and graduation of graduate students.

Internal partners are: Drs. Geary, Garmendia, Marcus, Sekellick, Darre, Van Kruiningen and Lynes. Most
of this effort center’s around the development of a mucosal vaccine for Mycoplasma gallisepticum. External
partners are: Drs. Edith Mathiowitz (Brown University); Yong Jong working on encapsulated DNA vaccines and
particle uptake across the Peyer’s patch; Dr. Fred Brown at the USDA ARS laboratories at Plum Island developing
approaches to induce upper respiratory tract immunity to foot and mouth disease virus using retro-inverso-peptdes;
Dr. Marian Neutra (Harvard University) on mucosal uptake and expression of DNA vaccines.

Key components of the project include: Active - 1) Development of a mucosal Mycoplasma gallisepticum
vaccine for Poultry. USDA Hatch Act. 10/1/98 - 9/30/01. $26,946. 2) Vaccine Trials for Avian Influenza Virus,
Protein Sciences Inc. 6/1/97 - 5/31/99 $23,143. 3) FACSCalibur Fluorescence Activated Cell Sorting Core Facility
— UConn major equipment competition, 1/1/98 - 12/31/99 $72,665. 4) Development of Mycoplasma
gallisepticum strain as a live attenuatee vaccine and vector for the protection of chickens and turkeys from
respiratory disease, 1/1/99 - 12/31/00. $300,000 (Co-P.L. with Drs. Geary, Marcus and Sekellick). Pending -
Bioadhesive Microspheres for oral DNA vaccination. NIH, Subcontract with Spherics, Inc. $30,000.

The research strategy revolves around the development of mucosal vaccines that can induce local, cellular
and humoral immunity to a variety of infectious organisms and toxins. This approach requires the use of
biochemical approaches (i.e. coupling of immunogens to mucosal adjuvants) and molecular biology (developing
mammalian expression plasmids for use as DNA vaccines).

The target audience is the readers of scientific journals relating to vaccine development and specific
diseases.

Learning will be assessed by the publication of peer-reviewed scientific articles and citations to these articles
in other people’s papers.

Reproductive Physiology and Biotechnology :
Research Focus: Transgenic Animal Facility provides an effective platform for effective multi-disciplinary

research both within and among Colleges. With the establishment of an adequate facility, many of faculty, staff and
4
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students would benefit from the research, training and educational experience. This includes assisting the
recruitment of top-notch faculty members and attracting extramural supports to the State.

'The measure of success for the key component (transgenic technology) in the agricultural biotechnology
team is reflected by the impact of the facility and expertise on assisting faculty members attracting extramural
supports. Because this represents the facility services to other faculty members, investment on space and personnel
by the College and the university is essential.

The outcome products of research efforts are peer-reviewed scientific publications, invitations for
guest/keynote lectures and conference/symposium chairs, awards and breakthrough news etc.

Partners include: Dr. Thomas Chen on developing improved transgenic technology and Dr. Martin Fox on
developing advanced ultrasound technology for biological applications. UConn is also participating a region project
on improving embryo development and advanced biotechnologies such as cloning and transgenesis. This project
involves UC Davis, Illinots, Wisconsin, Colorado, Louisiana, Utah and Iowa etc. Partners and resources also include
collaboration and funding from companies both within the State (e.g. Alexion Pharmaceutical, CABA Inc., and
Fairvue Farms) and other states (e.g. Genzyme Transgenics, MA; Genex Inc., NY; PPL Therapeutics, UK).

Key components of the program include: Active — 1) USDA -~ Maximize Viable Embryo Production from
Pre- and Peri-Puberal Calves, 9/1/96-8/31/99, $179,877. 2) Genzyme Corporation — Developing Effective
Protocols for Collecting Competent Oocytes from Heifers, 5/1/97-9/30/99, $346,080. 3) Genzyme Corporation -
Production of Transgenic Dutch-Belted Rabbits, 7/1/96-12/31/99, $313,500. 4) CII - Novel Approach to
Produce Transgenic Pigs as Animal Model Xenogenic Transplant, 7/15/98-7/15/00. 5) CII - Cloning Pigs - An
Ideal Approach to Generate Organs for Transplantation, 12/31/98-12/31/00. Pending - USDA - Cloning Cows:
Effects of Cell Types and Long-term Culture, 7/1/99-6/30/02, $327,448.

Research strategies include both contemporal molecular and cellular biology techniques as well as classical
embryology and reproductive biology techniques. These strategies place UConn Transgenic Animal Facility and
group among leaders in the areas of cloning and other genetic manipulations of embryos.

Project efforts are to maintain high research standard and continue to lead in research areas.

The evaluation techniques are based on standard peer-review. These include peer-reviewed publications,
grant supports and recognitions (awards; invited scientific presentations and chairmanship).

AQUACULTURE TEAM

Aquatic Animal Health
Focus: The University of Connecticut has made a commitment to developing an undergraduate teaching

program in aquaculture science, which is embodied in the formulation of a mulidisciplinary aquaculture minor,
including courses from the Departments of Animal Science (ANSC 253), Natural Resources Management and
Engineering (NRME 208 and 235Q), Ecology and Evolutionary Biology (EEB 200 and 294), and Pathobiology
(PATH 256).

Measures of success will be an established Aquaculture Minor. ,

This work will result in expanded Undergraduate and Graduate Programs in Aquaculture, enhanced
research efforts, collaborations and funding levels.

~ The partners will be the College of Agriculture and Natural Resources faculty and University faculty with

aquatic animal research efforts.

The purpose of the program is to promote teaching, research and Extension efforts in the area of
aquaculture in the State of Connecticut and New England region.

Strategies will include biannual meeting and course development.

Target audiences are state, national and international community.

Evaluation techniques will be Aquaculture minor student enrollment, course attendance.

Fisheries Management and Conservation
Focus: The Adantic States Marine Fisheries Commission governs all coastal conservation laws, and through

this body , the decisions and integration of state/off-shore federal regulatory controls are established. Fishing
communities, natural resource quality and sustainable marine stock production will benefit by application of current
statistical data to a cooperative allocation process. Practical applied research on all phases of fisheries dynamics will
allow more prudent and expeditious decision by commissioner and advisory groups.

Measures of success will be Fishery Management Plans (FMP's) published by ASMFC boards which will be
subject to public hearing modification and eventual law for all coastal states. Various documents will be authored



(i.e. American Eel FMP, Herring FMP, Lobster (amend.ment Habitat SAV Policy, etc. ) for board and committee
appointments on which the Connecticut Governor's appointee (L. Stewart) has input and chairs.

The work will result in the Commission working meetings and minutes (6/year); public hearing and
documentation (10/; year); advisory groups council (3/ year), all comprise the legal process of public record and
comment, plus commissioner accountability to constituent groups and their respective states. The process of law
adaptation for several species under ASMFC jurisdiction requires state compliance as overseen by the entire
ASMFC. This assures equitable position between states; law enforcement codes and practices and modification of
research agendas and statistical needs.

Partners will be interested CANR and CLAS faculty; DEP, DABA, State Legislature, Commercial and
Recreational fishing sectors; trade journals and media; NMFS USFWS, EPA, Coast Guard, Secretary of Commerce,
Congress (MS).

The guidance of multi-state research and statistical needs, provides the framework necessary for the
ASMFC to evolve the various FMP's for over 20 coastal species. In addition, more stringent fisheries conservation
laws (i.e. revised Magunson Act/present unique challenges for definition and national plans to preserve "critical"
fisheries habitat and institute restoration measures.

Target audiences are estimated to be: fisherman (1,000); state/federal agency direction (76);
scientist/technical staff (150); elected advisory group (150); public attendance (3,000+).

Evaluations will be the effectiveness of ASMFC management can be judged by the increasing number of
species designated under their authority (state vs. federal control); and the restoration of greater population size and
more spawning success. Maintenance of the fishery, continued funding of the cooperative government commission,
and complimentary response of stakeholder fishers engaged in new conservation laws would prove ASMFC
functions.

DAIRY/LIVESTOCK TEAM

Microchemistry Laboratory

Focus: Provide drug testing and analytical services to the Connecticut Division of Special Revenue, Jai Alai
Fronton(s), chemical and pharmaceutical industries, state agencies and University departments, graduate students
and faculty.

Measures of success will be to maintain fu.ndmg for greyhound drug testing programs and acquire additional
funding from analytical problems resolution service prov1ded to industry and academia.

This work will result in continued success as leader in greyhound drug testing. Maintaining state of the art
instrument capabilities, provide graduate student financial support.

Partners will be the Connecticut Division of Special Revenue and analytical clients. Resources include
grants from the Association of Racing Chemists, International.

Key components of the program include discussions with colleagues, determination of industry needs from
liverature and attendance at professional meetings (duration: ongoing).

Strategies include maintaining knowledge of legislation regarding greyhound drug testing in Connecticut.
Foster collaborative relationship with state agencies and industry. Utilize marketing approach to increase financial
base of the laboratory.

Target audiences are pharmaceutmal companies, regulatory agencies, clinical labs and graduate students.

Evaluation techniques will include an increase in base funding by industry customers and grants, providing
graduate student financial support, maintaining level of excellence in drug testing and analytical services.

Poultry Disease Diagnosis/ Avian Pathology and Poultry and Pet Birds Health Surveillance Program

Cooperative Extension System Focus: Health and well being of poultry, game birds and pet birds in
Connecticut.

The measures of success will be the control of diseases, 5 million commercial poultry and 30 thousand game
birds and several hundred pet birds. '

This work will result in control of poultry, game and pet birds diseases in Connecticut.

Partners include Pathobiology CT Veterinary Diagnostic Testing Service: service fees; Department of
Agriculture, State of Connecticut, Experiment Station: funds.

Key components include ongoing diagnosis and surveillance of poultry, game and pet bird diseases.

Strategies include poultry and producers, local, regional and national poultry health meetings.

Target audiences are poultry producers, pet bird owners, allied industries.
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Evaluation techniques include poultry meeting surveys, control of important poultry diseases such as
Newecastle disease, avian influenza, infectious bronchitis virus, psittacosis.

Equine Teaching
Academic Program Focus: There are approximately seven million horses in the United States at the present

time. This number is rapidly growing from a low of approximately 3 million reported in 1959. The 1959 numbers
showed a rapid decrease from the 1915 report of approximately 26 million equine. The initial decrease of horse
numbers resulted from the rapid mechanism of farms and the development of gas driven tractors etc. The
remarkable increase in horse interest and horse numbers is thought to the result of increasing leisure time and
spendable income. Whatever the reason there is an explosion in the interest in horses. Connecticut, with its 50,000
horses, is the nation’s most densely populated horse state. There are approximately 1,500 4-H youth horse projects
in Connecticut, more than all the other livestock projects combined!

The large and increasing interest in horses provides a great opportunity for the University of Connecticut to
attract new students. The equine program at the University of Connecticut has grown steadily over the last 30 years.
The number of classes taught and the number of students in Horse Practicums is at an all time high. National
recognition has been achieved in polo (six National Championships), Horse Judging (National Championship),
Equestrian Team (National Championship riders) and Morgan Horses (many National Championships).

Outcome products desired include producing a well rounded student who will be able to compete
successfully in the job market upon graduation.

The intercollegiate program works with other Colleges and universities at the local and national levels. At
the Extension level, the program also works at the local and national level.

The Equine Program has been in existence since 1931 and has been continuous. The program includes
educational, research and Extension components.

The UConn Horse Barn is one of the main tourist attractions on campus. During the year, bus loads of
children and adults visit the bam. It has been estimated that over 2,000 individuals visit barns each month! Other
attractions such as Holiday Barn, Spring Horse Sale, FAA Judging Contest, Intercollegiate Equestrian Shows,
Intercollegiate Polo Matches, etc. attract many additional visitors to the UConn Horse Facilities.

Target audiences are potential College students, horse enthustasts and 4-H Members and Leaders, FFA
Member and Leaders and the general public.

Evaluations will be reviewed by: 1) team awards; 2) regional and national awards; 3) public support -
attendance at events, donation of horses, donation of money and sale of horses.

Livestock Management - Beef, Sheep, Swine
Cooperative Extension Focus: In Connecticut, as well as the other New England states, there are numerous

part-time/hobby farms with small to moderate-sized herds/flocks of beef, sheep and swine. Many of the owners are
newcomers to large animal management and need practical advice on nutrition, health, housing, and national
production issues such as environmental assurance and food safety. Additionally, beef, sheep and swine projects
continue to be an active component of the 4-H programs in New England and the youth, leaders, and parents are
eager for educational opportunities centered on large animal management issues.

Measures of success will be based on ) attendance at program events and b) written and oral feedback
directly from the participants.

This work will result in Dairy-Livestock Team Newsletter articles targeting producers and 4-FH
youth/leaders/parents, and Extension publications.

Partners will be: Connecticut Sheep Breeders Association - volunteers, program resources and financial
support; Connecticut Pork Producers Association - volunteers, program resources and financial support; New
England Sheep and Wool Growers Association - volunteers, program resources and financial support.

Annual or semi-annual educational programs, field days, and occasional newsletter articles.

Educational methods for livestock producers are lectures, demonstrations, clinics and animal sales.

Target audiences are livestock producers and 4-H youth and leaders/parents.

Evaluations will be feedback from target audiences and annual program evaluations by attendees.

Dairy Livestock
Livestock (dairy, beef, sheep) are an important component of Connecticut’s agriculture. These animals are

fed forage-based diets. One role in this team effort is to supply some agronomical support expertise relative to
forage crop production. :



Dissemination of Information to Dairy and Livestock Producers in Connecticut _

Cooperative Extension Focus: Disseminating information to dairy and livestock farmers is a challenge in
today's farming environment. Time constraints for farmers limit the ability to reach a large number of farmers at
day and evening meetings. New technologies and reemphasizing documented technologies is a goal of Cooperative
Extension. With this in mind, the College Dairy/Livestock team has developed a newsletter that is designed to
provide new information, encourage use of recognized technologies and highlight agricultural activities within the
College. '

Measures of success will be: 1) increased knowledge of current nutritional practices by dairy producers,
with the anticipated results of an increase in milk production and profitability; 2) provide a forum for disseminated
agricultural research conducted at the University of Connecticut; 3) continue with Extension presentations in this
area. :

This work will result in a high-quality eight-page newsletter targeted to dairy and livestock producers and
associated agribusiness personnel and provide a calendar of events.

Internal partners will include: All members of the Dairy/Livestock Steering Team: Mr. Amold Niemunen,
Dairy Farm Manager; Ms. Joyce Meader, Dairy/Livestock Extension Educator; Mr. Richard Meinert,
Dairy/Livestock Extension Educator, Dr. Tom Morris, Plant science, Dr. Frank Himmelstein, Plant Science, Ms.
Diane Lis, 4-H Youth Educator, Dr. Paul Stake, Livestock Specialist, and Dr. TIan Hart, Team admunistrator.

Also, members of the team at large and other faculty members in the College who supply newsletter articles. Also,
partners include the personnel at the Office of Communications and Technology for design and construction of the
newsletter.

This newsletter has been developed to provide current, factual information to dairy and livestock producers.
Topics include nutrition, reproduction, milk quality, dairy farm recognition programs, weed and soil science, food
safety, and highlights of the College's research programs. This newsletter has been published for four years and it is
a goal to provide three issues per year and continuously update the mailing list to assure that it is reaching current
producers. ' ' :
Methods will be through monthly meetings to determine what topics will be timely and informative and
different members have responsibility for writing or procuring articles. '

Target audiences are: dairy farmers and livestock producers in Connecticut and New England; University
Extension personnel at the Land Grant Colleges in the U.S.A; feed industry personnel; Connecticut Department of
Agriculture personnel.

Evaluations will be direct feedback from farmers, telephone calls from producers, discussion of the
newsletter on dairy and livestock internet discussion lists, newsletter dissemination on internet sites. A survey of
needs will be developed that will include an evaluation of the newsletter to determine if it is meeting the needs of
producers and if any changes should be made.

Dairy/Livestock Team : ‘
A SARE grant entitled “Alternative and Herbal Livestock Health Practices: A Conference and Sourcebook

based on the German “E” Commission Format” has been received. Interest in natural alternatives to chemical and
antibiotic based therapies for animal disease has increased in recent years, due to environmental and food safety
concerns. The goal of this conference, published proceedings and source book would be to compile information on
herbal and other remedies used for common animal disease problems, determine the extent of controlled clinical
studies available for the products, and to help determine which may be appropriate candidates for subsequent amumal
clinical trals. '

Number of attendees at the conference will measure success, as will sales of sourcebooks and future clinical
studies based on information compiled here.

This work will result in a conference (200 attendees), published proceedings sourcebook.

Partners will be SARE who has funded this project, several departments within CANR are involved, as well
as veterinarians and scientists with expertise in alternative medicine.

The program plan will be: 2000-2001 develop materials for workshop and source book; 2001-2002 host
workshop, publish proceedings and source book.

Target audiences include veterinarians, scientists, and innovative farmers with an interest in alternative
animal medicines and organic livestock farming. It is anticipated 200 conference attendees and the sale of over 500
sourcebooks. _

Evaluations administered will be the conference assessment tool. Sourcebook sales and proceedings used
should indicate interest.
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Vaccine Research

Research Focus: Despite advances in veterinary medicine and animal husbandry infectious disease remains
a major factor in decreased animal production and increased mortality, resulting in substantial monetary losses to the
US. agricultural community. This directly impacts the domestic food production and pricing, inhibits transportation
of animals, and can also negatively impact international trade agreements, as exemplified by the recent situation
confronting Great Britain as a result of Mad Cow Syndrome (Bovine Spongyform Encephalopathy). Protecting the
food animals from diseases caused by bacterial and viral pathogens is best afforded by effective vaccines.
Development and use of such vaccines will decrease the perceived need for, and inevitable use of, broad spectrum
antibiotics which has lead to the evolution of multiply antibiotic resistant pathogenic bacteria recently. These
resistant strains of pathogenic bacteria pose a very real health threat not only to the farm animals but in many
instances to the animal handlers and the general public as well. These vaccines will result in increased food quality
and production which will strengthen markets at home and abroad.

The University of Connecticut has made a commitment to the development and growth of the Center of
Excellence for Vaccine Research (CEVR) The research focus and strength of the CEVR is the elucidation of the
mechanisms of pathogenesis of, and mucosal immune responses to, primary viral and bacterial/mycoplasmal
respiratory pathogens with the goal of developing safe and effective vaccines. No comparable University based
vaccine center exists in the United States.

The CEVR is soon to be housed in a new $35 million, 99,000 sq. ft. state-of-the-art research facility on the
UConn campus, complete with containment units for the testing of candidate vaccine antigens in large animals such
as cows, pigs and sheep. The University of Connecticut Department of Pathobiology has an Avian Research
building available to the CEVR where bird vaccination/challenge experiments are conducted in isolator units. The
animal facilities comply with the provisions of the Institutional Animal Care and Use Committee as specified by the
Animal and Plant Health Inspection Service, USDA in 9 CFR Part 1 (1-19).

Pfizer, Animal Health, Groton, CT, is one of the largest animal health concerns in the world and is a major
supplier of all veterinary vaccines in the United States. Pfizer has recently entered into an agreement with the
University of Connecticut to further develop the Center of Excellence for Vaccine Research. Although not limited
to negotiations exclusively with Pfizer, this unique University/ corporate association will facilitate rapid technology -
transfer in the forms of patents and licensing agreements resulting in commercialization of new vaccines developed
by CEVR faculty.

The faculty comprising the CEVR have active research programs which are extramurally funded by Federal
agencies such as the NIH, the USDA as well as by corporate sponsors. Funding awards for vaccine research for the
combined programs in the CEVR total in access of $2 million to date. The results of the CEVR principal
investigators research have resulted in 166 publications in well respected, peer reviewed journals. The Principle
Investigators comprising the CEVR and their areas of research activities are: 1) Dr. Steven J. Geary, Professor of
Microbiology, Department of Pathobiology and CEVR Deputy Director for Exploratory Research M. gallisepticum:
Chronic Respiratory Disease of Avian M. hyopneumoniae: Enzootic Pneumonia of Pigs M. pneumoniae: Atypical
Preumonia of Humans; 2) Dr. Antonio Garmendia, Associate Professor of Pathobiology, Pseudorabies virus, PRRS
(Porcine Respiratory and Reproductive Syndrome) virus; 3) Dr. Philip Marcus, Professor of Molecular and Cell
Biology and Adjunct Professor of Pathobiology; 4) Dr. Magaret Sekellick, Associate Professor in Residence, of
Molecular and Cell Biology and Adjunct Associate Professor of Pathobiology - Interferon induction by viruses,
Avian Influenza virus, Vesicular Stomatitis virus, Newcastle virus, Marek’s disease virus, Avain leukosis virus, Virus
evolution and quasispecies, Development of avian interferon system; 5) Dr. Lawrence Silbart, Associate Professor of
Animal Science and Adjunct Associate Professor of Pathobiology - Mucosal Immunity: Human Immunodeficiency
Virus (HIV), Foot and Mouth Disease Virus, Aflatoxin B1 mucosal vaccine.

Collaborative research status is maintained with the USDA research facility at Plum Island. Under this
arrangement investigators have access to foreign animal disease agents which are restricted from the U.S. mainland.
This affords the opportunity of researching viral and bacterial pathogens that are not currently a problem in the U.S.
but that pose a risk which would have catastrophic consequences if introduced to the animal populations.

The combination of CEVR faculty expertise and collaborative approach to problem solving uniquely
positions the CEVR to contribute to the development of vaccines for the protection of the food animal industry
from pathogens that may threaten in the future.

‘The measures of success will be continued growth of the CEVR in terms of faculty and reputation,
publications, grant funding, development of efficacious vaccines.

This work will result in continued growth of the CEVR in terms of faculty and reputation, publications,
grant funding, development of efficacious vaccines.

The partner will be Pfizer Inc.



Strategies are collaborative grants, special grant funding through USDA and partnership with the University
of Missouri’s Program for Prevention of Animal Infectious Diseases.

The target audiences are researchers interested in microbial virulence and vaccine development, industrial
partners, and the agriculture community.

Master Livestock Volunteers

In addition to full time farms, part-time and diversified farming is of importance to the management of
New England's open space for food production and aesthetic value. For example, Connecticut residents raise cattle
on 750 farms, sheep on 350 farms, and swine on 300 farms on a part-time basis (New England Agricultural Statistics
1997). In addition, dairy goats, rabbits, llamas, and horses are bred and raised on many small farms. These citizens
often do not have a farm background and depend on the Cooperative Extension System to help with animal ,
husbandry and forage production on their small acreage. The Dairy/Livestock educators and Livestock Specialists
in New England are not able to answer these calls on a timely basis, due to their other teaching, research, and
Extension responsibilities. Cooperative Extension has benefited from the partnership with local volunteers, who
can provide working farm expertise to these beginning farmers. Educational materials need to be updated with the
New England flavor of a thriving backyard livestock industry. Volunteers could help review appropriateness of
these new fact sheets, while having access to the finished product to help in their educational efforts. These
volunteers have been providing education for years, and should be acknowledged for the time freely spent to
continue New England's livestock industry.

Measures of success will be: Exemplary livestock producers will be nominated and chosen for their
management skills and willingness to share their knowledge with other livestock owners: "Master Livestock
Volunteers" Master Livestock Volunteers will increase their knowledge of current University research studies on
livestock production. Beginning livestock producers will understand good livestock husbandry and environmentally

 safe management practices after contacting the Cooperative Extension System or Master Livestock Volunteers.

The work will result in New England appropriate livestock production fact sheets will be updated; a list of
Master Livestock Volunteers will be established for beginning livestock producers to contact for more information;
and an Extension newsletter article will contain new fact sheets as well as a description of the Master Livestock
Volunteer program.

Partners will be Livestock Associations, Farm Bureau, (MS).

Master Livestock Volunteer coordinator position filled to coordinate volunteer selection, training, and
revision of livestock production fact sheets. Livestock producers surveyed for nominations of Master Livestock
Volunteers and educational needs. Master Livestock Volunteers chosen by a judging committee of livestock
producers and Extension faculty. Volunteer training with closing banquet for chosen winners conducted in each
state. Fact sheets distributed throughout New England to be printed with each state's own letterhead, but with
common MLV theme. A list compiled of Master Livestock Volunteers willing to share their management expertise
with beginning farmers. ‘

Methods will include volunteer nomination brochure, education seminars for winners, fact sheets updated
and distributed New England wide, tours of volunteers' farms. '

Target audiences are experienced and beginning livestock producers.

Master Livestock Volunteers will be given an evaluation after educational seminar, asking for knowledge
gained. Updated fact sheets will be evaluated for usefulness to their operation. A personal farm visit one year later
will assess any new management practices adopted by volunteers. Beginning farmers will be called to determine
management practices adopted after receiving fact sheets or contacting Master Livestock Volunteers.

Nutrient Management Planning ‘ :
Cooperative Extension System Focus: Nutrients, particularly nitrogen and phosphorus have been

documented as pollutants of Connecticut’s ground and surface water. Nonpoint sources from agricultural
operations have been identified by EPA as having a detrimental effect on over 35,000 miles of streams and rivers in
the United States. The USDA-EPA Unified National Strategy for Animal Feeding Operations proposes a national
expectation that all animal feeding operations will develop and implement comprehensive nutrient management
plans by the year 2008. Connecticut has an estimated 770 beef farms, 267 cow dairies, 5 goat dairies, 312 sheep
farms, 293 hog farms and 391 poultry operations, all of which will need to develop plans to meet the compliance
goal. Cooperative Extension’s role in this process is to develop a set of criteria in cooperation with USDA NRCS
that will outline the requirements of an acceptable plan. A demonstration project using farms applying to USDA
FSA for EQIP funding for nutrient management planning will be used to develop the planning process, and training
materials that individual producers could use/follow to develop their own plans.
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This work will result in numbers of plans developed, numbers of plans implemented after incentive funding
is exhausted. Nutrient Management Planning Criteria published, Nutrient Management Planing Computer Program
for individual use available in print, on disk and off the Internet, research data on the profitability of hauling manure
with various types of equipment to farm fields in Connecticut, change in attitude and behavior of farmers to view
manure as a resource not a waste to be disposed of, documented decrease in the rate of accumulation of phosphorus
in individual farm fields

Outcome products desired are: Comprehensive Nutrient Management Plans for producers participating in
the demonstration project; Computerized spreadsheet for farmers to use to develop their own plans; a peer
reviewed, article on the economics of hauling manure in Connecticut; Popular press and newsletter articles on the
economics of hauling manure in Connecticut; An Extension published workbook in print and on the Internet for
farmers to use to develop their own plans; GIS maps of farm fields for demonstration project participants.

USDA NRCS is the only external partner in this project. Pass through funding in the amount of $27,000
has already been received.

The demonstration project will be funded for a minimum of five years. Farms sign five year contracts to
participate in the project. They agree to keep detailed farm records of cropping practices and to supply them to
CES and NRCS. UConn in turn develops GIS maps of the farm field layouts and travel routes to the fields.
Baseline data on soil fertility levels and manure handling practices is collected the first year for comparison purposes.
Farmers receive a nutrient management plan from CES and agree to implement it for five years. NRCS pays up to
$10,000 per year for the first three years of the contract as an incentive. Farmers complete the last two years
without any incentive payment. Soil samples in the first, third and fifth years for each farm wall be used to
document nutrient accumulation trends.

For those livestock operations not participating in the demonstration project obtaining data and
documenting change will be significantly more difficult. Farms that obtain traming materials, plan workbooks or
software will be documented. Soil sample data coming into the UConn Soil Test lab from farms known to have
obtained nutrient management planning information will be monitored for change in accumulation rates. Statewide
trends in nutrient levels of farm fields will be monitored for overall trends.

A follow up questionnaire will be developed and sent to those individuals that requested/purchased
planning workbooks or other materials to obtain data on proposed or implemented change in farming practices
following use of planning materials provided.

Workshops will be conducted following the development of the computer programs and other training
materials to educate producers in the need for nutrient management planning and the techniques used to develop
plans. ‘Workshops will be targeted to individual species of livestock where practical and general sessions for anyone
to attend will be offered.

Target audiences are livestock producers in the state.

Evaluation will be by the numbers of plans developed; the numbsers of plans implemented after incentive
funding is exhausted; the change in attitude and behavior of farmers to view manure as a resource not a waste;
documented decrease in the rate of accumulation of phosphorus in individual farm fields; soil samples in the first,
third and fifth years for each demonstration project farm will be used to document nutrient accumulation trends.
For those livestock operations not participating int the demonstration project obtaining data and documenting
change will be significantly more difficult. Farms that obtain training materials, plan workbooks or software will be
documented. Soil sample data coming into the UConn Soil Test lab from farms known to have obtained nutrient
management planning information will be monitored for change in accumulation rates. Statewide trends in nutrient
levels of farm fields will be monitored for overall trends. A follow up questionnaire will be developed and sent to
those individuals that requested/purchased planning workbooks or other materials to obtain data on proposed or
implemented change in farming practices following use of planning materials provided.

INTEGRATED CROP MANAGEMENT TEAM

Turfgrass Integrated Pest Management ,
Cooperative Extension System Focus: To educate, train, and assist commercial and non-commercial

individuals, companies and governments on IPM principles. The purpose is to increase awareness and adoption of
IPM methodology. For information on significance of this issue see: State of Connecticut Integrated Pest
Management Program 1990-1999 Annual Reports to the Legislature. Plan to work with the turfgrass service
industry conducting applied research through full-season field training, Work with turfgrass industry disseminating
applied research results through educational Extension or College credit courses, twilight meetings, state and
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regional conferences, and other events. Consulting activities with the turfgrass service industry, golf course
superintendents, municipalities, schools, and state and government agencies.

Pesticide and fertilizer impacts will be measured through surveys to assess use and obtain reductions as a
result of training and education. Individuals ands businesses will change nutrient and pesticide management

strategies after training to be documented by surveys and record review. 3
Outcome products desired will include the Turfgrass Integrated Pest Management Manual, new and : }

updated Extension fact sheets, an insect collection, turfgrass pathology collection and possibly development of a i

turfgrass training video. r

Resources and partners include: a) DEP 319 grant: Development of A Turfgrass Integrated Pest -
Management Manual, collaboration with industry groups including the Connecticut Grounds Keepers Association -
and the Environmental Industry Council for manual input; b) DEP 319 Quinnipiac River Grant Project,
collaboration with lawn care operators, municipalities, CT DEP, Quinnipiac working groups and homeowners; c)
Department of Plant Science, turfgrass initiative; d) Department of Natural and renewable resources; e) CSREES L
Water Quality; f) Northeast IPM program (MS). ,

Key components of the program: Plan to conduct applied research through full-season field training in the !
Quinnipiac River Watershed, CSREES Water Quality program and possible other future watershed projects.
Disseminate applied research results from the DEP 319 Turfgrass Manual and Quinnipiac River Watershed,
Department of Plant Science turfgrass program, Water Quality Sustainable Landscape program and NE IPM 1
program. -

Strategies include: Plan to work with the turfgrass service industry conducting applied research through j
full-season field training in the Quinnipiac River Watershed, CSREES Water Quality program and possible other
future watershed projects. Work with turfgrass industry disseminating applied research results from the DEP 319 S
Turfgrass Manual and Quinnipiac River Watershed, Department of Plant Science turfgrass program, Water Quality <3
Sustainable Landscape program and NE IPM programs. Educational methods to be used include educational )
Extension or College credit courses, twilight meetings, state and regional conferences, homeowner demonstrations ‘

and other events. Consulting activities with the turfgrass service industry, golf course superintendents, i
municipalities, schools, and state and government agencies. The total number of approximate program participants
to be 13,000 to 15,000 people. 1

Target audiences are the turfgrass service industry (lawn care operators), golf course superintendents,
municipalities, schools, master gardeners, homeowners and state and government agencies.

Pesticide and fertilizer impacts will be measured through surveys to assess use and obtain reductions as a "
result of training and education. Individuals and businesses will change nutrient and pesticide management
strategies after IPM training, to be documented by surveys and record review.

Commercial Vegetable Production
Cooperative Extension System Focus: Commercial vegetable farmers face concerns related to international, .

national, regional and local competition and shrinking profit margins. Solutions may include more competitive
production practices, sustaining high yields, new crops, better marketing, eliminating potential pesticide pollution !
problems, as well as improving management techniques and trouble shooting skills. The USDA/CSREES have B
goals of maintaining a safe, secure and highly competitive agricultural system while protecting natural resources and
the environment for a healthy and well nourished population. Teaching skills to address the above mentioned
concerns helps maintain profitability and assure a safe and secure agricultural system for years to come. Production
of fresh vegetables at the local level benefits every man, woman and child in the United States.

Measures of success would include a change in knowledge levels and the behavior of state and regional
vegetable producers. : '

Outcome products will include a variety of readily available educational opportunities for vegetable -4
producers including: local, state and regional commodity meetings, workshops and seminars; a regional newsletter;
web site information and fact sheets. |

Partners will include: Connecticut Farmers, New England Vegetable and Berry Growers Association, e
members of UConn College of Agriculture and Natural Resources and other New England universities. All partners
will participate in planning and delivery of educational events.

Key components include multiple educational opportunities for commercial vegetable producers - The New
England Vegetable and Berry Growers Conference, Annual Connecticut Vegetable and Small Fruit Growers
Conference, Yankee Grower Newsletter, The New England Vegetable Management Guide, IPM commodity
manuals, web site informational fact sheets (duration: continual through 2005).
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Strategies include: Participate in College, State and Regional planning and steering committees to provide
educational opportunities or events. Production, IPM, marketing and other information will be provided to clientele
groups through presentations, displays, workshops and seminars at commodity meetings. Legislators will be
informed about TPM through events such as Connecticut Agricultural Day at the State Capital and in the publication
of the IPM Annual Report to the Connecticut Legislature. IPM information will also be included in state and
regional newsletters, bulletins, fact sheets, manuals, web sites, and commodity recommendations. Users and
attendees will exceed 3,000 people annually.

Target audiences will include commercial vegetable producers, other scientists, Extension Vegetable
Specialists and Educators, legislators, and the general public. _

Periodic participant or user surveys will be conducted to assess program results and effectiveness.

Integrated Pest Management

Focus: Department of Plant Science will develop pest and nitrogen management strategies that reduce
dependence on pesticides and ground and surface water contamination by pesticides and nitrogen.

This work will result in Extension publications, web site, online tutorial presentations, grower meetings,
field training,

Partners will include: state municipal and town governments including the Department of Environmental
Protection, recreation commissions, conservation commissions, wetland agencies and schools will participate where
appropriate in the sponsorship, dissemination and adoption of IPM materials and practices.

Cooperating commercial farms will serve as demonstration, training and evaluation sites for [PM programs.
Pesticide Applicator Training programs will teach safe handling, risk assessment and proper application of
pesticides. NEREAP-IPM will provide coordination of IPM programs including the sharing of program materials
within the northeast region (MS).

Coordination of Connecticut IPM Programs include: 1) development and maintenance of program support
services such as the IPM web site and Yankee Grower newsletter; 2) representation of the ICM Team, Cooperative
Extension System, Storrs Agricultural Experiment Station and College of Agriculture and Natural Resources at
meeting with resource/partner groups and coordinating agencies or committees; 3) annual evaluation of IPM
impacts; 4) preparation of IPM Program reports for the state legislature, Federal government, and other funding or
cooperating agencies; 5) coordination and development of undergraduate teaching and graduate research programs
in IPM,; 6) identification of funding opportunities in IPM; 7) facilitation of success of ICM/IPM Team members; 8)
development of distance learning system for program delivery.

Target audiences are: ICM Team Members, commercial farmer and groundskeepers, homeowners, state
and local governments, school systems.

ICM/IPM compliance standards will be developed for each program area. A random sample of clients will
be surveyed annually to determine use of ICM/IPM methods by each program area.

Integrated Pest Management (IPM)
Focus: Results of applied research projects using Integrated Pest Management (IPM) methods (please see

individual plan) will be incorporated into training programs for commodity growers and natural resource managers
to a) encourage reduction of pesticide usage while maintaining crop quality and b) conserve biological diversity.
IPM will also be taught as a component of one or more courses in the College of Agriculture and Natural
Resources.

Measures of success include: reductions in pesticide usage from adoption of IPM methods; an increase
IPM knowledge by growers of agricultural commodities, natural resource managers and students; and increased
adoption of IPM principals and practices by commodity growers.

This work will result in technical reports, reports for legislators, peer-reviewed articles, Extension and trade
journal publications, Internet web site development, presentations at grower meetings, poster display exhibits,
educational materials.

Internal partners are: a) commodity specialists and Extension Educators in CANR; b) faculty and
professional staff in other UConn departments. External partners are: a) federal agencies - USDA, EPA, NRGS,
US. Dept. of Interior, U.S. Geological Survey (grants have been received previously from these agencies and are
anticipated to continue); b) state agencies - CT Agric. Expt. Sta., DEP, CT DOT, SWCD, Dept. of Agriculture; and
¢) state cooperators from land grant universities and Dept. of Agriculture - entomologists, weed scientists, plant
pathologists, nematologists (MS); d) grower groups - CT Greenhouse Grower's Assoc., CT Nurserymen's Assoc.,
CT Pomological Society; e) environmental groups - The Nature Conservancy, Audubon Society, Sierra Club (MS).
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Integrated Pest Management training and outreach programs will be conducted, with emphasis on
agricultural commodities and natural areas. Programs will be conducted from 12 months in duration to 5 years or as
determined by supporting grant timelines.

Program results will be disseminated to growers, natural area managers, federal and state agencies, non-
governmental organizations (NGOs), schools/universities, municipalities and the general public. Educational
outreach will occur via presentations, field demonstrations and volunteer training, dissemination of prepared
materials, poster displays, Internet web site development, publications and the news media. The number of
attendees will vary by event, ranging from several individuals to several hundred.

Target audiences are agricultural commodity growers, natural resource managers, volunteers, the general
public, school children and College students. ’

Evaluation techniques are annual technical reports summarizing program accomplishments for each applied
research and survey program, preparation of Extension publications and manuscripts for peer-reviewed journals
where applicable, continued development of IPM web site, outreach activities.

Home and Garden Education Center

Academic Program Focus: Team/Advisory Committee support for Centers educational outreach programs,
disciplines to be covered and program content. :

Measure of success include impacts in course development, course evaluations, funding/support received

~ and Annual Report Advisory Committee

This work will result in: annual number new publications, exhibits, awards, workshops and meetings;
annual contact reports for Home and Garden Education Center (phone, walk-in, diagnostics, referrals, etc.).

Internal partners are: Other departments, CTAES, Master Gardeners, Home and Garden Education
Advisory Committee. External partners are: Other state departments, agencies, Connecticut Department of
Agriculture, CAEMG, garden clubs.

Key components of the program include: revision Master Gardener core manual and course data; new
educational program on the web, CD-ROM, distance learning techniques; digital distance diagnostics program to
link with Extension Centers and Master Gardener program; applied research/grant opportunities; fund raining
mission; core staff support group positions.

Strategies include: Annual Master Gardener and Advanced Master Gardener courses; updated diagnostics
program coupled with computerized technology; FAX on demand; new web sites, information and cooperative
linkages; provide plant, home insect, disease and gardening, pest diagnostics and recommendations for problem
management; develop an IPM program; demonstration garden at UConn and Extension Centers; and develop
distance learning and diagnostics program. '

Target audiences are annually to reach 5,000-10,000 Connecticut citizens.

Evaluation techniques are: course surveys and evaluation forms; newsletter surveys and data acquisition
forms; Advisory Committee program review.

Fruit Specialist/Entomologist

Cooperative Extension System Focus: Revival of CES wine grape, wine grape council support to
commercial wineries.

Measures of success will be: economic/tourism impact plan study and practical assessment; CES
production, IPM, pest management support plan to encourage grape growing, wine making in Connecticut;
education program development plan proposed; and development of entomology information.

This will result in wine grape acreage increased for Connecticut, new wineries developed, public interest
increased and table grape acreage increased in Connecticut.

Internal partners will be: TPM Team, fruit specialist CES Tourism specialist. External partners will be:
Connecticut AEG, Connecticut Department of Agriculture, Commissioner of Agriculture.

Key components of the program are: Connecticut Wine Council Advisory Board; CANR, CES, IPM
support team; draft plan of work.

Strategies include: economic assessment of Connecticut wine growers; varietal/yield crop management
considerations; newsletter article outreach; development of ennology base (Master Gardener volunteers) and
educational outreach program; newsletter audience for grape growing outreach increased; conferences.

Target audiences are: commercial vineyards; hobbyists, viticulturists; target new growers of grapes/tobacco
growers.

Evaluation techniques will include developing surveys.
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Integrated Crop Management

Research Focus: Collaboration will be actively sought with members of the IPM team and with other
personnel within the College. The interdisciplinary nature of this collaborations should enhance the ability to tackle
complex problems and seek funding. Information will continue to be contributed on entomology, biological control
and IPM. .

Measures of success are the establishment of multi-disciplinary research projects or educational programs to
serve CT agricultural industries and CT residents.

This work will result in funding to establish new programs or for research projects and publications in
entomological and horticultural journals; presentations at scientific and trade organization meetings.

Internal partners are: commodity specialists at the university; IPM program specialists; and CANR
personnel. External partners are: contacts will be established with individual growers and with organizations such
as greenhouse grower’s associations and nursery/landscape associations. In addition contacts will be established with
CT organic growers; CT Department of Agriculture and CT Agricultural Experimental Station; funding will be
sought from USDA, EPA, and Northeast Regional IPM Grants program, among others.

Key components of the program will include collaboration with personnel from different academic
disciplines, start-up funding for particular projects.

Target audiences are CT agricultural industries, residents in urban or rural areas.

Evaluation techniques will include: comments by grant proposal and journal reviewers; comments and
discussion at scientific/trade meetings; feedback from CANR, university and state personnel.

Integrated Pest Management (TPM) »

Cooperative Extension System Focus: There are many problems and concerns related to the use of
pesticides in agricultural and non-agricultural areas. Some of the concerns include overuse and misuse of pesticides,
pollution of ground and surface waters, unwanted residues on food and feed, drift to non-target areas, hazards to
beneficial and other non-target organisms, resistance of pests to pesticides, and public and pesticide applicator
safety. Extension education programming involves training fruit growers to utilize IPM techniques as part of their
normal production practices. Applied research projects will focus on pests of fruit crops in order to develop pest
management techniques to address the issues mentioned above. Research results will be disseminated to growers.
With the recent passage of the Food Quality Protection Act (FQPA), alternatives to managing pests without
traditional pesticides are particularly important. Examples of applied research topics include usage of biological
control organisms to control fruit pests, monitoring methods for fruit pests, particularly minor crops (e.g. peaches)
and usage of weather data to predict pest occurrence.

Measures of success include: reductions in pesticide usage from increased adoption of IPM methods;
reduction in pesticide risk by IPM program participants due to usage of less toxic pesticides and usage of biological
control organisms; growers will increase agricultural profitability by reducing pesticide costs; funding from submitted
grants will allow research in fruit IPM to continue; increased privatization of IPM due to training of consultants.

This work will result in: state and regional Extension bulletins and fact sheets - editor of New England
Apple Pest Management Guide (MS); newsletters edited/written - e.g. Yankee Grower (MS); presentations of
research results at grower/ clientele meetings; on-farm applied research demonstrations; quarterly and annual reports
written for granting agencies (depending on contracts); use of electronic media for dissemination of research results,
etc. e.g. New England Apple Information Manager (AIM) web site, Weekly Pest Messages on CT IPM web site.
(MS); recorded phone pest messages; reports for CT legislators - IPM Annual Report to the CT Legislature.

Internal partners are: a) Commodity Specialists and Extension Educators in CANR. External partners are:
a) grower and clientele groups (e.g. CT Pomological Society) - Stakeholder input; b) CT Department of
Environmental Protection ~ source of grant funding; ¢) CT Agricultural Experiment Station- Collaboration with
scientists on applied research projects; d) IPM Specialists from other Universities - Expect continued involvement
with multi-state grants (MS).

Extension educational programs in IPM will be conducted for growers of tree fruit crops (e.g. apples,
peaches, pears) and small fruits (e.g. strawberries, and possibly grapes). The primary objectives of the programs will
be to provide growers with the knowledge and skills needed to reduce potential risks of pesticides. Programs will be
offered on a statewide basis, however locations may depend on grant requirements in particular years. For example,
from FY97 through FY99, the IPM program has been partially funded by the CT Department of Environmental
Protection to conduct IPM programs in the Quinnipiac River watershed. One applied research emphases will
continue to be on pest monitoring and alternatives to traditional pesticides. Pertinent information will be added to
the IPM programs for local pilot testing and demonstration. With the anticipated loss of pesticides due to the Food
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Quality Protection Act (FQPA), there will be an increased need for pesticide alternative research. Applied research
projects will be conducted from 1 to 5 years in duration or as determined by grant funding. '

The key educational component will be IPM full-season training programs for agricultural producers.
Hands-on intensive training will occur at the orchard or farm sites. Demonstration plots will be used to illustrate
the results of applied research projects. Other educational methods will include presentations, displays and
workshops at state and regional commodity meetings. IPM training will also be provided to private applicators
through the Pesticide Applicator Training Program. IPM information will also be disseminated through newsletters,
state and regional Extension publications, and via electronic media (web site, e-mail).

Target audiences are producers of tree fruit and small fruit in Connecticut and other Northeastern states
MS).

Growers will be surveyed at the end of IPM training to determine IPM knowledge gained, level of IPM
adoption and level of pesticide reduction achieved.

Home and Garden Education Center

Cooperative Extension System Focus: Provide information to team on all phases of horticulture including
but not limited to proper cultural conditions, identification of and control measures for insects, disease and cultural
problems. This may include cultural and/or approved chemical controls. Such information will inchude timing for
the pesticide application and where applicable, methods to determine timing.

Methods used will be daily review of most of the material coming into the center using the video camera
mounted microscopes to show / point out the damaging agents.

Measures of success will include the proper identification of plant problems and measures to correct such
problems. v

This work will result in producing necessary fact sheets and developing a useable web page for the center.

Partners include selected members of the home and gardener staff.

Educational methods include training a top notch diagnostic staff.

Target audiences are center staff as well as the people of Connecticut.

Evaluations will be by the reduced questions from the staff with higher degree of accuracy in the their
answers.

Pesticide Application Technology
Focus: Over the last 10 years considerable expertise has been developed in the area of spray drift. This has
previously been applied to aerial applications of pesticides on forests. Current technology is being tested (computer

" models, drift measurement and spray management recommendations) in horticulture crops and will soon begin with

ornamentals. One plan is to rely on the IPM team members to set priorities, guide and work with me to develop
spray drift control recommendations which will help the Connecticut applicators.

Measures of success will be the inclusion of current knowledge of spray drift control in the actions of
arborists, golf course superintendents, orchard and vegetable growers, etc.

This work will result in spray application technology recommendations for various Connecticut operations.

Partners and resources are: IPM cooperators for spray trials, demonstrations etc. and Plant Science Farm
spray equipment and help with spray trials.

Key components of the program are to: develop library of LIDAR pictures demonstrating drift from
various spray operations including: golf course sprayers, ornamental tree spraying, boom spraying of crops, orchard
spraying (2 years); develop recommendations based on above trials for controlling drift from the various operations
(2 years); and incorporate recommendations into CT' IPM program (2 years).

Strategies include incorporating new information into current IPM educational program with cooperation
of IPM team. :

Target audiences are spray applicators. :

Evaluation techniques include IPM team annual evaluation follow-ups.

Integrated Crop Management (ICM)

Focus: There are many concerns related to the use of pesticides in agricultural areas. Some of the risks
associated with pesticide use include pollution of ground and surface waters, drift to non-target areas, hazards to
beneficial organisms, resistance of pests to pesticides and pesticide applicator safety. Integrated crop management
is the use of a variety of pest control methods designed to protect the environment and to produce high quality
crops with the most judicious use of pesticides. The production of high quality crops will contribute to an
agricultural system that is competitive in a global economy.
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Measures of success include: increased adoption of ICM practices; pesticide risk reduction and nutrient
reductions; increased in agricultural profitability and competitiveness by reducing pesticides and application costs,
maintaining or increasing crop quality.

This work will result in: state and regional Extension bulletins and fact sheets; state and regional Extension
IPM manuals and recommendations for commodities; presentations at grower and cliertele meetings; on farm
demonstration projects; technical reports; reports/fact sheets for legislators; and use of electronic media for
dissemination of information via the UConn IPM web site.

Partners are: grower and clientele groups; CT Department of Environmental Protection; CT Agricultural
Experiment Station; federal agencies - USDA, EPA; commodity specialists within Plant Science and Natural
Resources Department.

The goals of the UConn CES ICM program are to provide pesticide users with the knowledge, skills,
methods, experience and confidence needed to produce high quality crops with the safest and least amount of
pesticides. Current ICM programs includes vegetable crops, fruit crops, field com, turfgrass, and greenhouse crops.
1CM educational programs will be offered on a statewide basis. Based upon funding availability, ICM staff will
continue to conduct applied research to investigate new techniques that can be incorporated into educational
programs. Research will focus on methods such as biological control organisms, cultural controls and biorational
pesticides.

The key educational component will be full-season ICM training to provide hands-on intensive training at
the grower location. The focus of this training is to provide pesticide users with the knowledge and skills to begin
adoption of ICM practices and techniques. ICM information will be provided to clientele groups through
presentations, at annual meetings. ICM information will be provided to commercial and private pesticide applicators
through the pesticide applicator training program.

The target audience for the statewide ICM program is commercial producers of vegetable crops, fruit crops,
field crops and greenhouse crops plus commercial turfgrass managers. The Master Gardeners and general public are
also the target audience for IPM information.

-Each educator will survey or interview program participants to determine: IPM knowledge gained, skills
Jearned, level of ICM adoption, and level of pesticide risk reduction. Six months to one year after the participation in
the program has ended, the Extension educator will conduct a follow-up survey to determine the continued level of
adoption of IPM techniques.

SMALL GROUP PLANS (Research and Extension, Multi-Discipline, Multi-State, Multi-County)

Field Corn and Forage Crop Integrated Weed Management
Cooperation Extension Focus: The potential for groundwater contamination by pesticides may be much

greater than was commonly believed a decade ago. Concerns involving herbicides in groundwater, particularly the
most frequently used field corn herbicides have substantially heightened public awareness regarding the safety of the
water. The effect of herbicides on water quality will continue to be 2 major public issue. Reducing herbicide use
and managing needed treatments on field corn and other forage crops will be an important step in maintaining '
groundwater and environmental quality. With the large acreage of field and forage crops in the New England
region, and the national goal of having IPM programs in place on 75 percent of the nation’s farmland acreage,
reduction in pesticide use is of national as well as local importance.

Control of triazine resistant and other problem weeds in field corn has resulted in increased herbicide use
on many farms. These problems have also placed additional burdens on production costs and agricultural viability.
Financial hardships currently facing many farmers have led to considerations that farm profitability might be
increased by reducing the rate or use of pesticides, if effective less costly alternatives were available. TWM strategies
provide growers with effective weed control yet reduce the amount of herbicides required to provide this control.
Alternative weed management practices that significantly reduce the use of herbicides with moderate and severe risk
potential for soil leaching or runoff in watershed areas will likely reduce the potential for future contamination of
ground and surface waters. The problem of increased weed pressure, coupled with the groundwater concerns of
field corn herbicides, has increased the demand for greater utilization of IWM practices for weed management in
field corn.

Measures of success are defined as the change of knowledge or behavior with respect to farmers. Farmers
will increase use of recommended integrated weed management practices for field corn and other forage crops to
maintain or increase crop yields. Farmers will reduce the amount of herbicides used to achieve needed weed control
for field and forage crop production as shown in Extension demonstrations and maintain or increase agricultural
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viability. Farmers will decrease the use of those herbicides classified as having severe potential for soil leaching in
order to reduce and prevent water degradation from pesticides.

This work will result in journal articles, abstracts, conference presentations and papers for professional
audiences, growers meetings at on-farm demonstration plot sites during the growing season and winter meetings,
grower meetings for farmers in other New England States, impact sheets to legislators, USDA. Extension
publications, fact sheets. Experiment Station bulletins, and articles in trade publications.

Partners include the Consolidated Farm Service Agency, The National Resource Conservation Service, The
Connecticut Department of Environmental Protection, The Connecticut Department of Agriculture, The
Connecticut Farm Bureau, and the Soil Conservation Districts.

The Connecticut Integrated Weed Management (IWM) Field and Forage Crop Program is a research-based
program which addresses herbicide use by farmers growing field corn and other forage crops. The objectives of this
program are to use an IWM approach to reduce the rate and number of herbicides used in field corn and other
forage crops through field-scale applied research and on-farm demonstration plots. TWM training and education to
field and forage crop growers, and delivery of new techniques through educational materials such as the existing
New England Guide to Weed Control in Field Corn and other widely read publications are also important aspects of
the program. Individual farm educational programs and group meetings are held throughout the year to deliver the
results of the IWM recommendations for field corn and other forage crops. On-farm research and demonstration
sites are established across the State to demonstrate alternative management strategies on weed control and yields of
field com. Farmers implementing demonstration trial results are primarily responsible for the success of the
program. Farmers can use the knowledge gained from this program to resolve problem weed infestations; lower
crop production costs, and address environmental concerns including the potential threat of agricultural chemicals
on water quality. '

To achieve program goals, individual grower and group meetings are organized throughout the season.
Meetings at on-farm research trial sites allow growers to view the results of new technological advances. These
research trials provide the basis for improved IWM practices and recommendations for weed control in field and
forage crops. Grower training in proper weed identification and weed scouting is a high priority. Successful
growers in the program integrate cultural, mechanical, biological, and chemical control strategies into a systematic
approach to optimize crop yields while minimizing the environmental impact associated with agricultural chemicals.
Field-scale applied research and on-farm site demonstration plots evaluanng the effectiveness of reduced dosage
rates of currently available and recently developed preemergence and postemergence herbicides on weed control and
crop yields allow growers to make sound weed management decisions. New herbicide-tolerant com hybrid variety
trials introduce farmers to weed management alternatives. Narrow row com plantings and competitive crop
varieties, two cultural practices that could reduce herbicide use, will be included in demonstration projects. The
studies will evaluate losses due to weeds, and the potential environmental and economic benefits resulting from
different weed management practices. The research trials serve as valuable educational demonstration plots that
provide growers with the knowledge, experience, alternatives, and confidence needed to produce optimum yields of
field corn with the safest and least amount of pesticides.

Target audiences for the program effort consist of field and forage crop producers.

The impact of the program on participating clientele is measured by written and oral surveys to help
determine the success and effectiveness of the IWM program. Producer satisfaction with knowledge gained and
weed control is assessed in addition to the number of acres impacted, and adoption rate of new practices. Review of
pesticide application records and grower interviews document the reduction in the pounds of pesticide active
ingredient and change in pesticide use. Pesticide cost is determined and compared with previous years.

Commercial Vegetable Production and Integrated Pest Management
Research Focus: Continued research towards a second level (alternative control based) integrated whole-

crop management system for commercial pepper production. Whole-crop management systems offer the potental
of complete integration of cultural, physical, genetic, and biological controls to mmimize or eliminate the use
pesticides. The USDA/CSREES have goals of creating and maintaining a safe, secure and highly competitive
agricultural system while protecting natural resources and the environment for a healthy and well nourished
population. Producing fresh vegetables free of toxic residues while preventing pollution of ground and surface
waters satisfies all of the agencies goals. Vegetable production systems free of potentially harmful chemical residues
benefits every man, woman and child in the United States by maintaining a safe food system and environment.
Current pesticide use on peppers is quite high. Conventional pepper producers in Connecticut average around 14.6
pounds active ingredient per acre on some farms. Total pesticide use in the northeast region on over 9,000 acres of
peppers is estimated to exceed 184,000 pounds of active ingredient. Many of the most commonly used pesticides
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(e.g- methomyl, endosulfan, diazinon, metalaxyl, metam-sodium, and methyl bromide) have high or moderate
leaching potentials and toxicity.

Measures of success would include the submission and acceptance of journal articles. An additional
measure of success would be the substitution of microbial insecticides or trap crop techniques that do not disrupt
natural predators and parasite populations, for broad-spectrum chemical sprays.

Outcome products will include peer reviewed journal articles (2-3), an Extension manual (1), trade journal
articles (1-2), proceeding/abstracts (2-3), and numerous fact sheets and newsletter articles. Grant dollars in excess
of $5,000 per year are expected.

Partners will include Connecticut Farmers, Specialist within UConn’s Department of Plant Science, and
federal research funding agencies.

Research projects will be aimed at developing alternative management practices for European corn borer
and the pepper maggot. Key components will include: a) efficacy trials to develop microbial insecticide
recommendations to replace broad-spectrum chemical pesticides sprays for both insects; b) insect spacial and
temporal oviposition habitats will be studied; c) a combination habitat manipulation/trap crop system will be
developed to replace pesticide applications; d) various publications will be written on the results of the project; and
¢) these techniques will be incorporated into the Extension outreach IPM program, along with newly developed
thresholds based on critical weed-free-period, genetic disease resistance and insect monitoring studies.

Small plot trials will be used to screen pesticides. Large, unsprayed research plots located on commercial

farms will be used to determine insect spacial and temporal oviposition habits and to test alternative management

techniques. Investigation of these key components is expected to take five years.

Target audiences for the information developed will include other scientists, Extension Vegetable Specialists
and Educators, commercial vegetable producers, legislators, and the general public.

A combination of ANOVA, mean separations, and regression analysis will be used to evaluate these
research projects.

The Economic Viability of Agricultural Biotechnology :

Measures of impact are based upon the overall expansion of the Agricultural Biotechnology program.
Specifically, this means to be active partners with government, industry, and the citizenry in the promotion of the
economic, social, and cultural development, of the State of Connecticut and beyond. Moreover, to create an
understanding among the people of the state of the importance of agricultural biotechnology. Impact will be
measured by an increase in the number of ag biotech patents produced by UConn and an increase in the geographic
economic development coming from those patents produced.

Outcome products desired include scholarly articles, articles in the popular press on the importance of ag
biotech and the creation of 5 new start-up companies in the biotech field in the state.

Partners of the program are both internal and external linkages. Internal linkages are located at the
University of Connecticut. Specifically, they are: Ron Cotterill, Director of the Food Marketing Policy Center;
Charles Goodman, Director of the Office of Technology Transfer; and Jerry Yang, professor of Animal Science.
The only external linkage is Bradford Barham, Professor of Agricultural Economics at the University of Wisconsin-
Madison.

Many land grant institutions are in the process of investing heavily in research and education efforts'in
agricultural biotechnology as part of an effort with state and local support to assist in developing a vibrant and
proximate biotechnology sector. This study seeks to go beyond the current work in the field by providing an
empirical examination of the importance of university research in the agricultural biotechnology industry. An
understanding of these linkages will be used to generate teaching opportunities for students, faculty, and university
administrators. This can further the development of the ag biotech sector in the state of Connecticut.

The Extension work will be presentations to the target audiences described below at a number of different
forums including classrooms, Extension meetings.

Target audiences include the people of the state of Connecticut involved in ag biotech or who might
become involved: scientists, businesspeople, venture capitalists. Other target audiences include farmers, policy
makers and students of UConn.’

The program will be evaluated based on its ability to meet the goals described above as evidenced by the
measures of success and the desired outcome products. This evaluation can be completed with discussions with the
target groups.
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- planning process new facilities, innovative curricula, student articulation, teacher certification and intern programs

Agricultural Biotechnology

Research Focus: The potential now exists to make major improvements in both agricultural production and
animal and human health through the use of Biotechnology. This has the potential to have world wide impact by
improving both the food supply (producing animals which have higher quality meat, grow faster or are more disease
resistant) and providing improved animal and human health products and techniques (using animals as bioreactors
to produce human and animal hormones, and other proteins needed for treatment or producing organs which could
be transplanted to humans.)

Success is best measured by improvements in the understanding of the basic biological steps involved and
the improvement of specific techniques. (Increasing the % of cultured eggs reaching blastocyst stage, elucidating a
new biological mechanism in the process of egg maturation, etc.)

The major outcome product desired from this research is a better understanding of the process of egg
maturation from the dictyate stage to blastocyst development including such processes as maturation, genome
reprogramming, and culture requirements of the different developmental stages. This will be reflected in peer
reviewed articles which will allow us to share the information leamed with others and also design better ways to
manipulate the process to enhance animal production and improve animal and human health. B

Partners of the project include Jerry Yang, Tom Hoagland and John Riesen. ‘

This is an ongoing project involving the study and manipulation of the developing oocyte and early embryo
development. As this area appears to still be in its infancy, active research is expected to continue in the area for at .
least another 30 years. _ . J

The immediate target audiences are fellow scientists working in this area worldwide. The ultimate audience
is the world population who will benefit from improved food quality and supply and improved health. Many of
these people will not know or care about the specific scientific publications generated, however, important they may
be in allowing scientists to confirm and build on each others work in developing an improved food supply and <2
better methods for animal and human health maintenance.

Evaluation techniques consist of publications, citations and hindsight. The publication of peer reviewed
papers provides documentation of progress. Citations of papers published would be one indication the importance
of any given discovery. Final evaluation (only available when looking back over periods of several years) would be
the role papers played in leading to useful techniques in improving the human condition. 1
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Agricultural and Resource Economics Academic Pfoggam
Teaching is a critical mission for the DARE at the graduate and undergraduate level. -

One measure of success is the improvement in understanding of the economic organization and
performance of the food system.

Desired outcomes include one undergraduate agribusiness course and a graduate Empirical Industrial .
Organization course. . g

Partners of the program include: Rigoberto Lopez, DARE; Charles Clark, Farmtek, South Windsor; A
Emmanuel Hirth, Central Connecticut Farmers Co-op; and William Simpson, UConn Cooperative. All of which )
were guest lecturers in an undeérgraduate course. w

Educational methods include the offering of an Undergraduate course in agribusiness principles during the LJ
Fall semester and a Graduate course in Empirical Industrial Organization during the Spring semester.

Evaluation techniques involve the use of surveys, which are completed for each class. ‘ B

Connecticut/New England Aquaculture Education
Academic Focus: State Regional Aquaculture schools in Bridgeport, Bloomfield and New Haven are -

implementing science/math curricula with an "aquaculture” theme that encompasses marine sciences, marine

technology and related aquatic husbandry and environmental management courses. Through the Advisory Board

are established statewide. A proposed Southeastern Connecticut vo-aqua school is presently being vigorously ]
competed for by local school systems. The site selection and evaluation procedure will be critical to advise J
foundation of the regional agriculture institution. The New England NSF grant has offered other states an example
of the Connecticut vo-aqua model and the support mechanism necessary for continued operation. New curricula
are needed and will be developed through coordination; in Connecticut special lecture and research topics have
evolved (i.e. scallop and eel) to create international scientific exchange with China and the valuable student
opportunities. Over 300 high school students will improve math/science skills through the aquaculture discipline .
focus and eventually chose careers in related fields. State universities are responding by offering "aquaculture” |
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concentrations at the community College, technical and four-year university level to meet their academic
responsibility.

Success will be measured by the attainment of set goals. Goals of accomplishment include: Establishment
of a Southeastern Connecticut Regional Vocational Aquaculture School; implementation of aquaculture schools and
defined curricula developed under my NSF/NEBHE project, increased number of "aquaculture oriented students
enrolling in state universities (i.e. University of Connecticut CANR -Aquaculture minor); continued state/ federal
funding to improve the "aquaculture/agriculture” umbrella for alternative regional high school education (past years
included state appropriations of around $15 million for each school construction, and foundation grants ,
supplemented scientific equipment and international scholarly exchange. Student/teacher presentation will be
delivered at school ceremonies, workshops (co-sponsored with UConn CES grant funds), and paper/poster
delivered at the annual NMFS Shellfish seminars. General media coverage will continue as community focus
highlights significant coastal school activities (i.e., field rips, research vessel applications, environmental quality).

Outcome products desired include NSF and school newsletters, media articles and video productions,
aquaculture curricula developed and refined for national use, continued teacher training and N.E. aquaculture
programs.

Partners of the program include UConn - CANR (Pathobiology, Aquaculture and Natural Resources,
Resource Economics and Environmental Engineering and Management) NMFS, Regional Vocational Aquacultural
Schools, NEBHE, NSF-ATE DA/BA, DEP, Industry (internships), (MS).

Key components of the five-year aquaculture education plan will include strategic planning at the middle
school, high school, community College, technical school and four-year university track. The funding and guidance
for Connecticut RVAS programs will be conducted by Advisory Boards, the superintendents and local Board of
Education for participating schools. A component for both this plan and the Tier I Shellfish Hatchery goal will be
to incorporate HACCP seafood safety and water quality lessons and working agenda where ever appropriate in the
student to industry spectrums.

New curricula offered will enlighten students in the sciences and lead to diverse careers in aquatic
disciplines; needs assessment and documentation of student academic progress and eventual career choice will
measure value of this unique educational process; exposure to field experiences and at-sea operations will intrigue
students in natural resource and engineering subjects; collaboration with regional New England wide educational
organization will strengthen the common concepts of aquaculture theme development.

The target audiences for the program effort include students/parents/teachers; Boards of Education;
Universities; the respective state legislatures' appropriate agencies, NEBHE expanded inter-state opportunities and
NSF-ATE program. :

Evaluation of the program will be based upon participant evaluation, grant dollars received and level of
community interest. Several workshops have received extensive participant evaluation and the respective process
will continue; tracking of student career paths will be continued by RVAS; level of community interest and legislarive
dollar support will be a gauge of confidence; assure quality of academic and educational personnel involved in the
planning and delivery.

Aquatic Animal Health
Research Focus: The present program aims at pursuing diagnostic service and related research to evaluate

the health status of different species of aquatic animals ranging from shellfish to finfish and marine mammals. This
will ensure the health of collections of aquariums for public display, allowing for public education, as well as the
health and good quality of fisheries and aquaculture food products, allowing for maintaining a high level of public
health.

Impact will be measured by the success of continuous funding of research efforts and dissemination of the
information through peer-reviewed publications. :

The partners of the program include Sal Frasca, Richard French, Louis Pierro (UConn), John Volk, John
Karolus and Inke Sulina (CT Bureau of Aquaculture), with collaboration in oyster immunology, pathology and
diagnosis of pathogens and diseases. Additional parters include the Mystic Aquarium and the Maritime Aquarum,
with collaboration in the health of display aquatic species. '

Resources include sources of external funding such as the USDA/CREES, CT Sea Grant, Institute for
Teaching and Learning,

Key components of the program include oyster pathology (8/97-present), aquatic animal pathology (8/98-
present) and oyster immunology (11/98-present).

The primary strategy is the use of original sound scientific experiments based on hypothesis-oriented
research, according to proposals to granting agencies, and publication of results in peer-reviewed scientific journals.
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The target audience consists of the scientific community and eventual diffusion to the general public.
Evaluation is based upon the success at obtaining grants and at publishing results in peer-reviewed scientific
journals.

Undergraduate Teaching Program in Aquatic Animal Health

Research Focus: This program focuses on developing an archive of pathology case material with which to
teach aquatic animal pathology at the undergraduate level within the context of the University of Connecticut’s
aquaculture initiative. The program involves collaborations with Mystic Aquarium and the Maritime Aquarium at
Norwalk to accession a wide variety of marine mammal, finfish and aquatic invertebrate pathology cases. This will
initiate the creation of the archive. The long-term goal is the creation of a teaching program in aquatic animal
pathology that incorporates collaborative investments from regional aquariums, state finfish hatcheries, and shellfish
producers. The result will be a broad-based teaching program that will expose undergraduate students to didactic
teaching and experiential learning from a wide variety of sources of aquatic animal species and an equally broad
range of culture scenarios. In addition, students will be able to participate in externships to acquire experience and
training from professionals with expertise not readily available on the University’s campus.

Success will be measured by increased undergraduate enrollment, undergraduate participation in
externships, and successful competition for external funding,

Desirable cutcomes include the success of continuous funding efforts and by increased undergraduate
participation in the aquaculture minor. Increased numbers of externships and increased numbers of undergraduates
wanting to pursue advanced study (i.e. Masters, Ph.D.) in aquaculture-relared fields are also desired outcomes.

The partners of the program include Sylvain De Guise, Richard French and Louis Pierro, all of which are
from the University of Comnecticut. Additional partners include John Volk, John Karolus and Inke Sulina, from the
CT Bureau of Aquaculture. Moreover, the Mystic Aquarium and the Maritime Aquarium at Norwalk are also
valuable partners.

Resources of the program are external sources of funding, such as the Institute for Teaching and Learning
at the University of Connecticut and the Connecticut Sea Grant College Program.

A key component of the program description is to propose a plan for a collaborative undergraduate
teaching program in aquatic animal health.

The primary strategy is to use the diagnostic pathology services of the Department of Pathobiology and the
unique aquatic animal culture scenarios in place at regional aquariums to create an archive of pathology case material
with which to teach aquatic animal pathology to undergraduates in the context of the University’s aquaculture
minor.

The principal target audience is the undergraduate community of the University of Connecticut, followed by
undergraduates at regional universities, scientific collaborators, and eventually the general public.

Evaluation of the program will be accomplished through surveys of participating undergraduates, quality
control of pathology services to collaborative institutions, success at external funding, and publication of some case
material in peer-reviewed scientific journals.

Aquatic Animal Health .
The contribution of the Department of Pathobiology to this multidisciplinary aquaculture minor is to

provide didactic and active teaching and research in the field of aquatic animal health (e.g. preventive medicine,
disease recognition and treatment, mechanisms of disease, health surveillance). To this end the University has hired
new veterinary research faculty in the Department of Pathobiology, myself being one of those faculty members.

An anticipated measure of success is the realization of a new undergraduate course entitled, “Systemic
Finfish and Shellfish Pathology and Microbiology,” (PATH 256) will be offered in Spring Semester 2000.

Desired outcomes include continued funding of research efforts and dissemination of the information
through peer-reviewed publications and national and international conferences.

Partners of the program include Richard A. French, Salvatore Frasca, Jr., Sylvain De Guise, and Herbert J.
Van Kruiningen. '

Key components of the program are to promote research, diagnostic medicine and Extension efforts in the
area of aquatic animal health in the State of Connecticut and New England region.

Strategies inchude collaborative research and teaching efforts.

The target audience for the program effort consists of state, national and international scientific community
and aquaculture industry.

Evaluation techniques are based upon the diagnostic case load, grant funding and publications.
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Fruit Specialist/Entomologist

Measures of success are based upon publications, newsletters, fact sheets, educational instruction,
grower/twilight meetings, New England Fruit Consortium meetings, Extension Annual Conferences, field visits,
special workshops, web site linkages, knowledge gained, newsletter surveys

This work will result in expansion of newsletter subscriptions, new fact sheets/bulletins published in
Extension, adoption of IPM practices and new growers educated in IPM and crop management.

Internal partners will be: CANR Plant Science and Extension staff, CTAES, IPM Team. External partners
will be: Rutgers, Cornell, UMass, University of New Hampshire, Maine, Penn State Fruit Specialists, New England
Fruit Team, Extension Councils.

Key components of the program include: Yankee Grower Newsletter Editorial Committee; Editor, Home
and Garden News; New England Small Fruit Team; New England IPM Team (vegetables and small fruit);
Consultant, Connecticut Pomological Society; Liaison for Connecticut Wine Council; Commercial Industry contacts
CES Annual Fruit and Vegetable Conference Commuttee.

Educational methods include: Annual Extension Meetings - seminars and panels; New England wide fruit
conferences - Sturbridge, MA - annual winter meetings; Grower Twilite meetings sponsored by Connecticut
Pomological Society; Quinnebaug Growers Association Annual Meeting; Extension newsletter fruit articles;
Interpretation and recommendations - fruit soil test reports; educating growers i IPM proper use of pesticides and
pest management, increased knowledge of principles of crop production. Instruction in proper planting, prumng,
trellising, fertilization of fruit crops.

Evaluation techniques include grower newsletter surveys.

Commercial Vegetable Production and Integrated Pest Management
Cooperative Extension System Focus: There are many problems and concerns related to the use of

pesticides in commercial vegetable production. Some of the concerns include overuse and misuse of pesticides,
pollution of ground and surface waters, unwanted residues on food, drift to non-target areas, hazards to beneficial
and other non-target organisms, pest resistance, and public and applicator safety. Integrated pest management
(IPM) is the use of a variety of pest control and crop management methods designed to protect public health and
the environment and to produce high quality crops and other commodities while minimizing pesticide use and
maximizing farm profitability. The USDA/CSREES have goals of maintaining a safe, secure and highly competitive
agricultural system while protecting natural resources and the environment for a healthy and well nourished
population. Producing fresh vegetables free of toxic residues while preventing pollution of ground and surface
waters satisfies all of the agencies goals. Vegetable production systems free of potentially harmful chemical residues
benefits every man, woman and child in the United States by maintaining a safe food system and environment.

Measures of success would include the substitution of microbial insecticides or other alternatives control
measures for broad-spectrum chemical sprays and an increase in applicator knowledge. Grant dollars in excess of
$10,000 per year are expected to deliver educational programs. :

Outcome products will include numerous fact sheets, newsletter articles and an Annual Report to the
Connecticut Legislator. '

Partners of the program are Connecticut Farmers, County Soil and Water Conservation Districts, CT DEP
and other commodity IPM program leaders at UConn. All of the partmers will cooperate on grants to deliver the
educational program to the producers. 7

Commercial vegetable producers and others will be trained in methods to assess and control pest
populations in the most environmentally sound manner possible while sustaining maximum profitability. Currently,
vegetable IPM programs are available in the following commodities: cole crops, sweet corn, peppers, tomatoes,
eggplant and squash. Key components will include on-farm grower training sessions and demonstration projects,
publications and oral presentations, and project and user evaluations.

The key educational component will be IPM full-season field training programs for commercial vegetable
growers. The program will consist of periodic visits to participating clients sites to provide hands-on, intensive
training in the field. The following topics will be included in field training: IPM (environmental and profitability)
goals and benefits; monitoring of pests with traps; weather monitoring for diseases; pest scouting; action thresholds;
biological and natural control organisms; resistance management; pest management decision-making; pesticide
selection and equipment calibration. Demonstration plots will also be used in some commodities to illustrate the
results of successful IPM practices and recommendations.

Target audiences will include commercial vegetable producers, other scientists, Extension Vegetable
Specialists and Educators, legislators, and the general public.
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Evaluation techniques consist of surveys and interviews. IPM educators will survey and/or interview
program participants to determine: the knowledge gained in IPM and vegetable production; skills learned; the level
of IPM adoption; and the level of pesticide risk reduction achieved by the use of less toxic pesticides, the use of
pesticides with lower leaching potentials, the use of pesticides with fewer effects on non-target organisms and the
reduction in the total amount of pesticide used.

Pre- and post-program surveys will also be conducted to determine these changes. In situations where
sustained efforts are made to train growers within a defined area, such as a specific watershed, additional evaluations
will be made to assess total change over time (3-5) years.

Equine Teaching (Dairy/Livestock)

Academic Program: There are approximately seven million horses in the United States at the present time.
This number is rapidly growing from a low of approximately 3 million reported in 1959. The 1959 numbers showed
a rapid decrease from the 1915 report of approximately 26 million equine. The initial decrease of horse numbers
resulted from the rapid mechanism of farms and the development of gas driven tractors etc. The remarkable
increase in horse interest and horse numbers is thought to the result of increasing leis.

The large and increasing interest in horses provides a great opportunity for the University of Connecticut to
attract new students. The equine program at the University of Connecticut has grown steadily over the last 30 years.
The number of classes taught and the number of students in Horse Practicums is at an all time high. National
recognition has been achieved in polo (six National Championships), Horse Judging (National Championship),
Equestrian Team (National Championship riders) and Morgan Horses (many National Championships).

Perhaps the most desired outcome is to produce a well rounded student who will be able to compete
successfully in the job market upon graduation. '

_ Partners of the program include other Colleges and universities. ‘The intercollegiate program works with
other Colleges and universities at the local and national levels. At the Extension level, the program also works at the
local and national level.

The Equine Program has been in existence since 1931 and has been continuous. The program includes
educational, research and Extension components.

The UConn Horse Barn is one of the main tourist attractions on campus. During the year, bus loads of
children and adults visit the barn. It has been estimated that over 2,000 individuals visit the barns each month!

Other attractions such as Holiday Barn, Spring Horse Sale, FAA Judging Contest, Intercollegiate Equestrian Shows, .

Intercollegiate Polo Matches, etc. attract many additional visitors to the UConn Horse Facilities.

Target audiences for the program effort include potential College students, horse enthusiasts, 4-H members
and leaders, FFA member and leaders as well as the general public.

Evaluation of the program is based upon team results and public support. Team results include awards,
such as regional and national awards. Public support is based upon attendance at events, monetary donations, and
the donation and/or sale of horses.

Home and Garden Education Center

Cooperative Extension System Focus: The UConn Home and Garden Education Center is designed for
educational outreach to the public to meet the needs of an increasingly diverse variety of issues including home
horticulture, entomology, soil science education, food safety, nutrition, drinking water and water quality, family
financial management and gardening. »

Measures of success are based upon increases in the dissemination of information through toll free
statewide 800 number, voice mail and fax on demand and recorded messages and the dissemination of published
information through VCR tapes, fact sheets, Extension bulletins, home pages and web sites, linkages and hotline
items.

Outcome products desired include a Home and Garden Education Center Newsletter, educational
television programming and digital diagnostic sites linked to the Center. Also desired is the development of new
short courses for home horticulture, video education tape series in entomology, new Extension bulletins, fact sheets
and brochures. - : :

Partners of the Home and Garden Education Center include both internal and external linkages. Internal
linkages include the UConn Extension Centers, Master Gardener volunteers, CAEMG (Connecticut Extension
Master Gardeners), CANR faculty and staff, Soil Testing Laboratory and the 4-H program. External linkages
include collaborating agencies such as the Department of Agriculture, garden clubs, garden centers, nurseries and
sclence groups.
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The education program for the Home and Garden Education Center is multifaceted and diverse utilizing a
variety of methods to deliver information. One of these methods is to develop new publications for specific pests,
insects and gardening problems. Another method is to train program assistants partners and commercial garden
centers. Moreover, adapting computer technology for databases, web page, hotlines and CD-ROM programs is an
important method. The last method is to expand public outreach educational programming via workshops,
seminars and courses. .

Educational strategies involve providing digital distance diagnostics, specimen ID, web site information and
core manuals to homeowners, master gardeners, center users and UConn alumni. Research strategies include urban
pest management grant research (household pests) and the use of an advisory committee for CANR collaborative
research.

Target audiences include roughly 50,000 public citizens, 5,000 center users annually and a master maihing list
of 10,000 to 25,000 people over the next five years.

Evaluation techniques consist of surveys, questionnaires and feedback. Annual pre and post test surveys are
used to evaluate the courses offered. Survey evaluations and questionnaires are used to evaluate the newsletter.
Feedback in the form of user letters of appreciation and acknowledgement evaluate the Center itself. Lastly,
program participants perform Instructor/Teacher evaluations.

Nutrient Management Planning

Cooperative Extension System Focus: Nutrients, particularly nitrogen and phosphorus have been
documented as pollutants of Connecticut’s ground and surface water. Nonpoint sources from agricultural
operations have been identified by EPA as having a detrimental effect on over 35,000 miles of streams and rivers in
the United States. The USDA-EPA Unified National Strategy for Animal Feeding Operations proposes a national
expectation that all animal feeding operations will develop and implement comprehensive nutrient management
plans by the year 2008. Connecticut has an estimated 770 beef farms, 267 cow dairies, 5 goat dairies, 312 sheep
farms, 293 hog farms and 391 poultry operations, all of which will need to develop plans to meet the compliance
goal. Cooperative Extension’s role in this process is to develop a set of criteria in cooperation with USDA NRCS
that will outline the requirements of an acceptable plan. A demonstration project using farms applying to USDA
FSA for EQIP funding for nutrient management planning will be used to develop the planning process, and training
materials that individual producers could use/follow to develop their own plans. -

Measures of success are based upon the number of plans developed, numbers of plans implemented after
incentive funding is exhausted and the publication of Nutrient Management Planning Criteria. Other measures of
success include: a Nutrient Management Planing Computer Program for individual use available in print, on disk
and on the internet; research data on the profitability. of hauling manure with various types of equipment to farm
fields in Connecticut; changes in attitude and behavior of farmers to view manure as a resource not a waste to be
disposed of; and a documented decrease in the rate of accumulation of phosphorus in individual farm fields.

Outcome products desired include plans, spreadsheets and various publications. For example,
Comprehensive Nutrient Management Plans for producers participating in the demonstration project and
computerized spreadsheets for farmers to use in order to develop their own plans. In addition, a peer reviewed,
popular press and newsletter articles on the economics of hauling manure in Connecticut are desired. Lastly, GIS
maps of farm fields for demonstration project participants are also among the desired outcome products.

The only external partner of this project is the USDA NRCS. Pass through funding in the amount of
$27,000 has already been received.

The demonstration project will be funded for a minimum of 5 years. Farms sign 5 year contracts to
participate in the project. They agree to keep detailed farm records of cropping practices and to supply them to
CES and NRCS. UConn in turn develops GIS maps of the farm field layouts and travel routes to the fields.
Baseline data on soil fertility levels and manure handling practices is collected the first year for comparison purposes.
Farmers receive a nutrient management plan from CES and agree to implement it for 5 years. NRCS pays up to
$10,000 per year for the first 3 years of the contract as an incentive. Farmers complete the last 2 years without any
incentive payment. Soil samples in the first, third and fifth years for each farm will be used to document nutrient
accumulation trends. '

For those livestock operations not participating in the demonstration project obtaining data and
documenting change will be significantly more difficult. Farms that obtain training materials, plan workbooks or
software will be documented. - Soil sample data coming into the UConn Soil Test lab from farms known to have
obtained nutrient management planning information will be monitored for change in accumulation rates. Statewide
trends in nutrient levels of farm fields will be monitored for overall trends.
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A follow up questionnaire will be developed and sent to those individuals that requested/purchased
planning workbooks or other materials to obtain data on proposed or implemented change in farming practices
following use of planning materials provided.

An important strategy or method is the use of workshops. Workshops will be conducted following the
development of the computer programs and other training materials to educate producers in the need for nutrient
management planning and the techniques used to develop plans. Workshops will be targeted to individual species
of livestock where practical and general sessions for anyone to attend will be offered.

Target audiences for the program effort include livestock producers in the state.

Evaluation of the program is based upon: the number of plans developed; the number of plans
implemented after incentive funding is exhausted; changes in attitude and behavior of farmers to view manure as a
resource not a waste; and docurnented decreases in the rate of accumulation of phosphorus in individual farm fields.
Moreover, soil samples in the first, third and fifth years for each demonstration project farm will be used to
document nutrient accurmnulation trends.

For those livestock operations not participating in the demonstration project obtaining data and
~ documenting change will be significantly more difficult. Farms that obtain training materials, plan workbooks or
software will be documented. Soil sample data coming into the UConn Soil Test lab from farms known to have
obtained nutrient management planning information will be monitored for change in accumulation rates. Statewide
trends in nutrient levels of farm fields will be monitored for overall trends. '

A follow up questionnaire will be developed and sent to those individuals that requested/purchased
planning workbooks or other materials to obtain data on proposed or implemented change in farming practices
following use of planning materials provided.

Diagnostic Toxicology
Epinephrine and acetaminophen represent two drugs of interest that have wide reaching clinical

implications. Evidence of epinephrine poisoning is compromised by the inability of known methods to differentiate
between endogenously produced epinephrine or epinephrine that has been administered. There is no method
available to make this differentiation. The goal of the program is to develop a method that can make this
determination. Acetaminophen toxicity is well known and documented. Early detection of this problem by
conventional blood concentrations and liver enzyme levels has not been successful. This project aims to develop a
method of early detection of acetaminophen toxicity.

Measures of success inchude collaboration and shared funding in addition to successfully developing
methods for clinical use.

Outcome products desired include peer-reviewed articles, improved reliable testing methods and trained
graduate students. :

Partners include Drs. Wu and Tsongalis from Hartford Hospital’s Department of Pathology and Dr. Cohen
from the University of Connecticut School of Pharmacy.

An important resource is the Hartford Hospital Clinical Chemistry Training Grant, which lasts from 1994
to present.

Key components of the project description include the ratios of metanephrine/normetanephrine as an
indication of exogenous epinephrine administration, 1998-2001. Another key component is the acetaminophen
binding protein as a toxicity marker, present to 2005.

Earlier studies have identified a protein in the liver that increases in concentration with acetaminophen
toxicity. (1,2) Plasma levels of this protein could be used as a marker for early acetaminophen toxicity. Use
GC/MS, LC/MS and ELISA technologies to identify, characterize and quantify this protein in the plasma.
Determine metanephrine/normetanephrine ratios in fluids and tissues of experimental animal models and correlate
to exogenous administration and toxicity of epinephrine.

Target audiences are government and regulatory agencies, clinical labs, pharmaceutical industry and graduate
students.

Evaluation techniques will include success of new methods to differentiate between administered and
endogenous epinephrine; successful completion of graduate student research projects, publications and grant
funding. Identifying acetaminophen early toxicity marker.

Role of Toroviruses in Diarrheal Diseases of Animals and Man

Research Focus: Toroviruses are small RNA viruses that infect the GI tract and cause diarrhea. Disease
usually affects the young causing intractable diarrhea, and in animals, death from dehydration. Toroviruses affect
horses, cattle, swine, cats and human infants. Because the viruses cannot readily be cultivated in tissue culture, it has
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been difficult to generate reagents to study the disease - one needs antigen and antibody. The virus is being studied
that induces calfhood diarrhea, called Breda virus. It is hoped to develop reagents and methods for diagnosis.

Measures of success will be to find the virus by EM on diarrheac feces or on diseased intestinal villi. Calf
feces said to contain the original Breda virus have been obtained and a new-bom colostrum will soon be inoculated -
deprived calf or two in hopes of amplifying the virus and recovering same from feces. Dr. Garmendia will then
attempt to grow the virus in various cell lines. Virus antigen can be generated by separation from feces but that is
time consuming. Success will be had if the virus is recovered, i.e. cultivate it successfully in some cell line - then
antibody can be produced, diagnostic testing can be done, (the toroviruses cross-react with one another), incidence
of disease can be ascertained and there is the potential to produce a vaccine.

Outcome products desired is funding from Pfizer, the Research Foundation, USDA and even NIH or
WHO, in the latter instance to study the virus of human infant diarrhea and to be published in peer-reviewed
journals of veterinary medicine or virology.

Partners will be: H. J. Van Kruiningen, Antonio E. Garmendia, A.B. West. Dr. Garmendia is a highly

skilled virologist who will succeed in recovering calfhood torovirus. Dr. West will provide electron microscopy.

Key components of the project include: generate Breda virus in calves; cultivate Breda virus; generate
polyclonal antibody; generate monoclonal antibody; and test for the frequency of disease in calves from Connecticut
and New England. The project will last from the year 1999 until the year 2005.

Calves less than three months of age that are presented for autopsy and that have diarrhea will be examined
by light and electron microscopy for the presence of characteristic lesions and virus particles. Frozen intestine can
then be retrieved for virus isolation attempts on segments known to be rich with the infectious agent. Polyclonal
antibody will be generated in rabbits and monoclonal antibody in mice. ELISA can be designed to test animals for
antibody, and immuno-cytochemistry can be used to demonstrate virus in tissues of affected animals.

Target audiences for the program are dairy and beef producers then swine producers. If successtul, target
audiences will move into the human infant field of research.

Evaluations will use EM and the limited supply of antibody given to test cell lines, for the presence of
growing virus. Then the attempt is made to reproduce the disease in calves in classic fashion - reproducing the
disease and recovering the agent would fulfill Koch's postulates.

| Environmental Health

The development of effective animal and human vaccines is a high priority and the basis of a multi-billion
dollarindustry. Efforts will continue in this area, working on vaccines to protect animals against Mycoplasma
gallisepticum, foot and mouth disease virus and aflatoxins. In addition, efforts will continue to develop methods
that increase the efficacy of DNA vaccines administered at mucosal surfaces.

Success will be measured by conducting challenge studies that indicate that the intervention (vaccination)
results in a statistically significant decrease in incidence or severity of the disease. Other intermediate end-points
may also be useful in this regard, such as viral neutralization assays (in vitro) or antibody titers. The advancement of
knowledge, reflected by manuscripts accepted in peer-reviewed journals, and the receipt of grant support for these
studies are also measures of success and scientific impact.

The desired scientific output from these research efforts is the publication of manuscripts in highly
esteemed scientific journals, invitations to speak at conferences and symposia, the receipt of extramural grant
support, and the training and graduation of graduate students.

Internal linkages located on campus include Drs. Geary, Garmendia, Marcus, Sekellick, Darre, Van
Kruiningen and Lynes. Most of this effort centers around the development of a mucosal vaccine for Mycoplasma
gallisepticum. External linkages off campus include collaborations with Drs. Edith Mathiowitz (Brown University)
and Yong Jong working on encapsulated DNA vaccines and particle uptake across the Peyer’s patch, Dr. Fred
Brown at the USDA ARS laboratories at Plum Island developing approaches to induce upper respiratory tract
immunity to foot and mouth disease virus using retro-inverso-peptides. Work is also closely being done with Dr.
Marian Neutra (Harvard University) on mucosal uptake and expression of DNA vaccines.

Key components of the program include active and pending grants. Active grants include: Development of
a mucosal Mycoplasma gallisepticum vaccine for Poultry. USDA Hatch Act. 10/1/98 — 9/30/01. $26,946; Vaccine
Trials for Avian Influenza Virus, Protein Sciences Inc. 6/1/97 - 5/31/99 $23,143; FACSCalibur Fluorescence
Activated Cell Sorting Core Facility - UConn major equipment Competition, 1/1/98 - 12/31/99 $72,665;
Development of Mycoplasma gallisepticum strain as a live attenuatee vaccine and vector for the protection of
chickens and turkeys from respiratory disease. 1/1/99 - 12/31/00. $300,000. (Co-P.I. with Drs. Geary, Marcus
and Sekellick)
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Pending grants include: Bioadhesive Microspheres for oral DNA vaccination. NIH, Subcontract with
Spherics, Inc. $30,000. : o

The research strategy revolves around the development of mucosal vaccines that can induce local, cellular '
and humoral immunity to a variety of infectious organisms and toxins. This approach requires the use of
biochemical approaches (i.e. coupling of immunogens to mucosal adjuvants) and molecular biology (developing

ian expression plasmids for use as DNA vaccines).

The target audience is the readers of scientific journals relating to vaccine development and specific
diseases.

Evaluation techniques consist of publications of peer-reviewed scientific articles and citations to these
articles in other people’s papers.
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Equine Science Education for Youth, College Students and Adults
There are an estimated 6.9 million horses in the United States today. Years ago, the horse was a necessity as hj
a work animal. The horse population in the United States reached a peak at 26.6 million in 1915, and then suffered
an enormous decline as the perceived usefulness of the horse was replaced by machine. In 1959, the horse "
population in the United States sunk to a low of 3 million, and unfortunately, as a result, much knowledge in regard
to care and use of the horse was lost. Since the early 1960s, an increase in the leisure time of Americans has
enhanced interest in the use of the horse for recreation. With the increasing economy, it is more and more common I
for the horse to be a companion animal for middle class families, rather than limited to horse business or the J
lifestyle of the rich. The horse provides a positive experience for many people: youthfulness for adults, =
responsibility for youth, mental therapy for troubled individuals and important physical therapy for those physically .
challenged. In Connecticut, there are an estimated 48,000 to 50,000 horses (CECA, 1996), or one for every 65 !
people, a greater per capita concentration than in any other state. There are approximately 1,500 4-H youth horse <3
projects in Connecticut at present, more than dairy, beef, sheep, hogs and poultry combined. In some cases, these
youth are continuing a family tradition, but more often these youth stem from backyard horse owners-from a
generation of parents who have purchased the horse as a family companion without the knowledge base of optimal N
care and management. Thus, the enhanced interest and use of the horse has increased demands for education
regarding facilities and waste management, pasture management, nutrition, reproduction, exercise and conditioning, a
first aid and veterinary care.
Measures of impact are based upon the change in knowledge of the program participants. Overall, the
horse will benefit from informed individuals, and the horse industry will continue to be sustained by an influx of .
new and knowledgeable owners. The suggested program also provides an opportunity for the University of
Connecticut to attract new students. The Department of Animal Science has been growing steadily for many years, .
and the number of horse-interested students is at an all-time high. National recognition has been attained in the
Polo Teams, the Equestrian Team, the Horse Judging Team and many individuals riding University-bred Morgan A
horses. Additionally, these programs help to get the public involved, and as people become more involved, the . j
potential for donations to the program mcreases. '
- Optimally, the program participants will gain knowledge about the importance of properly managing a
horse, with the care and welfare of the animal first in mind. As youth learn more about proper horse care, a N
foundation of knowledge will be built and will provide the tools needed to compete successfully in the horse
industry. Adult backyard owners and parents of horse-interested youth will also gain knowledge to enhance the care -
and welfare of their horses. _ '
Partners include the UConn Horse Unit, which comprises the small group of individuals associated with
this program. The Cooperative Extension System at the University of Connecticut provides resources related to .
facilities, advertising, and an umbrella for possible funding and liability for related events.
The Equine Program in the Department of Animal Science has been in existence since 1931 and includes .
Extension, research and educational components. Some of the Extension components include Horse Science
Community Lectures and Workshops (Hoffman), the Horse Science Symposium (Hoffman), Safety Clinic for Camp
Horsemanship Instructors (Hoffman and Bennett), Teen Connection (Hoffman and Bennett), Horse Practicum
(Dinger, Callahan, Bennett and Pelletier), Holiday Barn (Dinger), Intercollegiate Horse Shows (Callahan),
Intercollegiate Polo Matches (Dinger), FFA State Horse Contest (Hoffman, Bennett and Dinger), 4-H State Horse 1
Contest (Hoffman), New England Regional 4-H Contest, Eastern National 4-H Round-up, and Eastern States 4-H
Selection and Horse Show (Hoffman).
"The Horse Science Community Lectures and Workshops are designed to reach all people in the state -4
through changing location. The Extension centers and private facilities have been used as resources in which to
hold the programs. The Horse Science Symposium is central to UConn but is designed to provide a wide range of -
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exposure to horse industry components by centralizing nationally recognized horse industry leaders and combining
their strengths to provide a well-rounded weekend program. The Safety Clinic for Camp Horsemanship Instructors
is designed to teach proper horse safety to all horse instructors in Connecticut summer camps. In this manner,
information is dissipated to a small nrumber of individuals who in turmn teach safety to youth and also teach their
programs more safely. Teen Connection, Horse Practicum, Holiday Barn and the Intercollegiate Horse Shows and
Polo Matches are designed to teach youth and adults about the horse while also familiarizing them to UConn's horse
program, thus potentially attracting students. The FFA and 4-H State Horse Contests, as well as the New England
Regional 4-H Contest, Eastern National 4-H Round-up, and Eastern States 4-H Selection and Horse Show provide
a fun method of reinforcing what has been learned by youth in the programs.

The target audience includes youth, aged 7-18; 4-H and FFA members and leaders, potential College
students, College students and adults, both in the horse industry and the general public.

Evaluation techniques include assessments of all components of the program, attendance at events, records
of scores achieved at 4-H and FFA contests, numbers of students entering the UConn Equine Program, and
perhaps, donation of money and horses to the program.

Integrated Crop Management (ICM)

There are many concemns related to the use of pesticides in agricultural areas. Some of the risks associated
with pesticide use include pollution of ground and surface waters, drift to non-target areas, hazards to beneficial
organisms, resistance of pests to pesticides and pesticide applicator safety.

Integrated crop management is the use of a variety of pest control methods designed to protect the
environment and to produce high quality crops with the most judicious use of pesticides. In Connecticut, water
quality issues are of particular concern. Several agricultural pesticides have been found in groundwater wells in
Connecticut. The report, Pesticides in Ground Water, recommended that there should be an emphasis on
developing ICM strategies for major crops and support for implementing ICM. Best management practices for
nutrient management has also been developed.

Measures of success will be: increased adoption of ICM practices; pesticide risk reduction and nutrient
reductions; and an increase in agricultural profitability by reducing pesticides and application costs, maintaining or
increasing crop quality.

"This work will result in: state and regional Extension bulletins and fact sheets; state and regional Extension
IPM manuals and recommendations for commodities; presentations at grower and clientele meetings; on- Farm
demonstration projects; technical reports; annual reports and fact sheets for legislators; and the use of electronic
media for dissemination of information via the UConn IPM web site. :

Resources of the program include: grower and clientele groups; CT Department of Environmental
Protection; CT Agricultural Experiment Station; Federal Agencies - USDA, EPA; and IPM Specialists.

The goals of the UConn CES ICM program are to provide pesticide users with the knowledge, skills,
methods, experience and confidence needed to produce high quality crops with the safest and least amount of
pesticides. Current ICM programs includes vegetable crops, fruit crops, field corn, turfgrass, and greenhouse crops.
ICM educational programs will be offered on a statewide basis. Based upon funding availability, ICM staff will
continue to conduct applied research to investigate new techniques that can be incorporated into educational
programs. Research will focus on methods such as biological control organisms, culrural controls and biorational
pesticides.

The primary educational method consists of full-season ICM training to provide hands-on intensive training
at the grower location. The focus of this training is to provide pesticide users with the knowledge and skills to begin
adoption of ICM practices and techniques. ICM information will be provided to clientele groups through
presentations, at annual meetings. ICM information will be provided to commercial and private pesticide
applicators through the pesticide applicator traming program.

The target audience for the statewide ICM program is comprised of commercial producers of vegetable
crops, fruit crops, field crops and greenhouse crops plus commercial turfgrass managers. The volunteer Master
Gardeners, homeowners, and state and local governments are also part of the target audience.

Evaluation techniques include the development of standards and surveys. ICM standards will be developed.
A random sample of clients will then be surveyed to determine adoption of ICM methods.

Commercial Vegetable Production and Integrated Pest Management

There are many problems and concerns related to the use of pesticides in commercial vegetable production.
Some of the concerns include overuse and misuse of pesticides, pollution of ground and surface waters, unwanted
residues on food, drift to non-target areas, hazards to beneficial and other non-target organisms, pest resistance, and
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public and applicator safety. Integrated pest management (IPM) is the use of a variety of pest control and crop
management methods designed to protect public health and the environment and to produce high quality crops and
other commodities while minimizing pesticide use and maximizing farm profitability. The USDA/CSREES have
goals of maintaining a safe, secure and highly competitive agricultural system while protecting natural resources and
the environment for a healthy and well nourished population. Producing fresh vegetables free of toxic residues while
preventing pollution of ground and surface waters satisfies all of the agencies goals. Vegetable production systems
free of potentially harmful chemical residues benefits every man, woman and child in the United States by
maintaining a safe food system and environment.

Measures of success will be the substitution of microbial insecticides or other alternatives control measures
for broad-spectrum chemical sprays and an increase in applicator knowledge. Grant dollars in excess of $10,000 per
year are expected to deliver educational programs.

Outcome products desired include numerous fact sheets, newsletter articles and an Annual Report to the
Connecticut Legislator. ‘

Partners will include: Connecticut Farmers, County Soil and Water Conservation Districts, CT DEP and
other commodity IPM program leaders at UConn. All of the partners will cooperate on grants to deliver the
educational program to the producers.

Commercial vegetable producers and others will be trained in methods to assess and control pest
populations in the most environmentally sound manner possible while sustaining maximum profitability. Currently,
vegetable IPM programs are available in the following commodities: cole crops, sweet com, peppers, tomatoes,
eggplant and squash. Key components will inchude on-farm grower training sessions and demonstration projects,
publications and oral presentations, and project and user evaluations.

The key educational method will be IPM full-season field training programs for commercial vegetable
growers. The program will consist of periodic visits to participating clients’ sites to provide hands-on, intensive
training in the field. The following topics will be included in field training: IPM (environmental and profitability)
goals and benefits; monitoring of pests with traps; weather monitoring for diseases; pest scouting; action thresholds;
biological and natural control organisms; resistance management; pest management decision-making; pesticide
selection and equipment calibration. Demonstration plots will also be used in some commodities to illustrate the
results of successful IPM practices and recommendations. '

Target audiences will include commercial vegetable producers, other scientists, Extension Vegetable
Specialists and Educators, legislators, and the general public.

Fvaluation techniques consist of surveys and interviews. IPM educators will survey and/or interview
program participants to determine: knowledge gained in IPM and vegetable production; skills learned; and the level
of IPM adoption. Also needed to determine is the level of pesticide risk reduction achieved by: use of less toxic
pesticides; use of pesticides with lower leaching potentials; use of pesticides with fewer effects on non-target
organisms; and reduction in the total amount of pesticide used. Pre- and post-program surveys will be conducted to
determine these changes. In situations where sustained efforts are made to train growers within a defined area, such
as a specific watershed, additional evaluations will be made to assess total change over time (3-5) years.

Integrated Pest Management (IPM)
Results of applied research projects using Integrated Pest Management (IPM) methods (please see

individual plan) will be incorporated into training programs for commodity growers and natural resource managers
to a) encourage reduction of pesticide usage while maintaining crop quality and b) conserve biological diversity.
Measures of impact include reductions in pesticide usage from adoption of IPM methods and an increase in

-IPM knowledge by growers of agricultural commodities and narural resource managers.

Outcome products desired include: technical reports; reports for legislators; peer-reviewed articles;
Extension and trade journal publications; internet web site development; presentations at grower meetings; poster
display exhibits; and most importantly, educational materials. »

Partners include commodity specialists and Extension educators in the College of Agriculture and Natural
Resources. Other linkages consist of faculty and professional staff in other UConn departments. Resources include

" external linkages such as state and federal agencies, environmental groups and grower groups. Important resources

are federal agencies such as the USDA, EPA, NRCS, U.S. Department of the Interior and the US Geological Survey
(MS). Grants have been awarded by these agencies in the past and are anticipated to continue being awarded.
Other important resources are state agencies such as the Connecticut Agricultural Experiment Station, DEP, CT
DOT, SWCD and the Department of Agriculture.

In addition to state and federal agencies, grower groups, environmental groups, state cooperators from land
grant universities and the Department of Agriculture are invaluable resources. Specifically, entomologists, weed
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scientists, plant pathologists and nematologists (MS) provide their expertise. Grower groups such as the CT
Greenhouse Grower's Association, the CT Nurserymen's Association and the CT Pomological Society are resources
of the program. Finally, environmental groups such as the Nature Conservancy, the Audubon Society and the Sierra
Club (MS) are also available resources.

Integrated Pest Management training and outreach programs will be conducted, with emphasis on
agricultural commodities and natural areas. Programs will be conducted from 12 months in duration to 5 years or as
determined by supporting grant timelines.

Program results will be disseminated to growers, natural area managers, fedéral and state agencies, non-
governmental organizations (NGOs), schools, municipalities and the general public. Educational outreach will
occur via presentations, field demonstrations and volunteer training, dissemination of prepared materials, poster
displays, Internet web site development, publications and the news media. The number of attendees will vary by
event, ranging from several individuals to several hundred. '

The target audience for the program effort includes agricultural commodity growers, natural resource
managers, volunteers, the general public and school children.

Evaluation techniques consist of: annual technical reports summarizing program accomplishments for each
applied research and survey program; preparation of Extension publications and manuscripts for peer-reviewed
journals where applicable; continued development of IPM web site; and outreach activities.

Turfgrass Integrated Pest Management
The statement of issue is to educate, train, and assist commercial and non-commercial individuals,

companies and governments on IPM principles. The purpose is to increase awareness and adoption of IPM
methodology. For information on significance of this issue see: State of Connecticut Integrated Pest Management
Program 1990-1999 Annual Reports to the Legislature. The plan is: to work with the turfgrass service industry
conducting applied research through full-season field training; work with turfgrass industry disseminating applied
research results through educational Extension or College credit courses, twilight meetings, state and regional
conferences, and other events; consulting activities with the turfgrass service industry, golf course superintendents,
municipalities, schools, and state and government agencies.

Measures of impact are based upon the change in behavior with respect to pesticide application. Pesticide
and fertilizer impacts will be measured through surveys to assess use and obtain reductions as a result of training and
education. Individuals and businesses will change nutrient and pesticide management strategies after training to be
documented by surveys and record review.

This work will result in the Turfgrass Integrated Pest Management Manual, new and updated Extension fact
sheets, an insect collection, turfgrass pathology collection and possibly the development of a turfgrass training video.

An invaluable resource of the program is the Connecticut Department of Environmental Protection (CT
DEP), which has provided grants. The first is the DEP 319 grant: Development of A Turfgrass Integrated Pest
Management Manual, collaboration with industry groups including the Connecticut Grounds Keepers Association
and the Environmental Industry Council for manual input. The second is the DEP 319 Quinnipiac River Grant
Project, collaboration with lawn care operators, municipalities, CT DEP, Quinnipiac working groups and
homeowners.

Partners will be: Department of Plant Science, turfgrass initiative; Department of Natural and Renewable
Resources; CSREES Water Quality; and the Northeast IPM Program (MS).

The program plan is to conduct applied research through full-season field training in the Quinnipiac River
Watershed, CSREES Water Quality program and possible other future watershed projects. Disseminate applied
research results from the DEP 319 Turfgrass Manual and Quinnipiac River Watershed, Department of Plant Science’
turfgrass program, Water Quality Sustainable Landscape program and NE IPM program

The primary strategy is to work with the turfgrass service industry conducting applied research through full-
season field training in the Quinnipiac River Watershed, CSREES Water Quality program and possible other future
watershed projects. Work with turfgrass industry disseminating applied research results from the DEP 319
Turfgrass Manual and Quinnipiac River Watershed, Department of Plant Science turfgrass program, Water Quality
Sustainable Landscape program and NE IPM programs. Educational methods to be used include educational
Extension or College credit courses, twilight meetings, state and regional conferences, homeowner demonstrations
and other events. Consulting activities with the turfgrass service industry, golf course superintendents,
municipalities, schools, and state and government agencies. The total number of approximate program participants
to be 13,000 to 15,000 people.

The target audience includes the turfgrass service industry (flawn care operators), golf course
superintendents, municipalities, schools, master gardeners, homeowners and state and government agencies.
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Evaluation techniques include the use of surveys and record reviews. Pesticide and fertilizer impacts will be
measured through surveys to assess use and obtain reductions as a result of training and education. Individuals and
businesses will change nutrient and pesticide management strategies after IPM training, to be documented by
surveys and record review.

Integrated Pest Management
Collaboration will be actively sought with members of the IPM team. Their experience and awareness of

current problems that CT producers face will help to direct research efforts and to seek funding. Emphasis will be
placed on those commodities (ornamental plants, turf) likely to be affected by the Food Quality Protection Act of
1996. Due to this mandate, certain pesticide active ingredients may no longer be available and alternatives should be
in place when that happens. At the moment, a research project has been initiated in collaboration with Lorraine
Los, Fruit IPM Specialist. The goal is to reduce the preventive use of insecticides and to explore alternative
methods of pest control for peach orchards. ,

Measures of success are based upon reductions in pesticide applications, improved communication and
grant dollars received. Information generated should benefit CT agricultural industries by providing alternative pest
management measures and reductions in pesticide applications. A measure of success will be good communication
between producers and the IPM program. In addition, success of the research projects should lead to generation of
funding. .
This work will result in: funding to deal with the problem at hand and to establish new programs as needed;
publications in entomological and horticultural journals; presentations at scientific and trade organization meetings;
fact sheets; and IPM guidelines.

Internal partners will be commodity and IPM program specialists, both of which provide their experuse.
External partners will be Lyman’s Orchard, CT Department of Agriculture, CT Agricultural Experiment Station and
IPM and Extension personnel in other states.

In addition, contacts will be established with individual growers and with organizations such as greenhouse grower’s
associations, nursery/landscape associations and with CT organic growers. Moreover, funding will be sought from
USDA/NRI, EPA, and Northeast Regional IPM Grants program, among others.

For the work on peaches, preliminary research includes monitoring of pest levels and fruit damage. Access
to unsprayed peach trees has been provided by Lyman’s Orchard. Other research projects will involve cooperation
of growers and IPM specialists. Experiments will be carried out in laboratory, greenhouse and field settings.
Duration of projects will depend on the nature of the pest problem, funding, and availability of personnel to take
over on-going projects.

Target audiences for the program effort are identified by themselves or Extension personnel as having new
pest problems or in need of alternative management tactics.

Evaluation is based upon comments by grant proposal and journal reviewers; comments and discussion at
scientific/trade meetings; and feedback from growers/producers and Extension personnel. '

Integrated Pest Management (JPM)

There are many problems and concerns related to the use of pesticides in agricultural and non-agricultural
areas. Some of the concerns include overuse and misuse of pesticides, pollution of ground and surface waters,
unwanted residues on food and feed, drift to non-target areas, hazards to beneficial and other non-target organisms,
resistance of pests to pesticides, and public and pesticide applicator safety. One Extension education programming
involves training fruit growers to utilize IPM techniques as part of their normal production practices. Applied
research projects will focus on pests of fruit crops in order to develop pest management techniques to address the
issues mentioned above. Research results will be disseminated to growers. With the recent passage of the Food
Quality Protection Act (FQPA), alternatives to managing pests without traditional pesticides are particularly
important. Examples of applied research topics include usage of biological control organisms to control fruit pests,
monitoring methods for fruit pests, particularly minor crops (e.g. peaches) and usage of weather data to predict pest
occurrence.

Measures of impact will include: reductions in pesticide usage from increased adoption of IPM methods;
reduction in pesticide risk by IPM program participants due to usage of less toxic pesticides and usage of biological
control organisms; growers will increase agricultural profitability by reducing pesticide costs; increased privatization
of IPM due to training of consultants; and funding from submitted grants will allow research in fruit IPM to
continue.

Outcome products desired include: state and regional Extension bulletins and fact sheets — editor of New
England Apple Pest Management Guide (MS); newsletters edited/written - e.g. Yankee Grower (MS); presentations
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of research results at grower/clientele meetings; on-farm applied research demonstrations; quarterly and annual
reports written for granting agencies (depending on contracts); and the use of electronic media for dissemination of
research results, etc. e.g. New England Apple Information Manager (AIM) web site and Weekly Pest Messages on
CT IPM web site. (MS) Also desired are recorded phone pest messages and reports for CT legislators — IPM
Annual Report to the CT Legislature.

Partners of the program are commodity specialists and Extension educators in the UConn College of
Agriculture and Natural Resources. External linkages include: grower and clientele groups (e.g. CT Pomological
Society) — stakeholder input; CT Department of Environmental Protection - source of grant funding; CT
Agricultural Experiment Station- collaboration with scientists on applied research projects; IPM Specialists from
other Universities — expect continued involvement with multi-state grants (MS).

Extension educational programs in IPM will be conducted for growers of tree fruit crops (e.g. apples,
peaches, pears) and small fruits (e.g. strawberries, and possibly grapes). The primary objectives of the programs will
be to provide growers with the knowledge and skills needed to reduce potential risks of pesticides. Programs will
be offered on a statewide basis, however locations may depend on grant requirements in particular years. For
example, from FY97 through FY99, the IPM program has been partially funded by the CT Department of
Environmental Protection to conduct IPM programs in the Quinnipiac River watershed. One applied research
emphases will continue to be on pest monitoring and alternatives to traditional pesticides. Pertinent information will
be added to the IPM programs for local pilot testing and demonstration. With the anticipated loss of pesticides due
to the Food Quality Protection Act (FQPA), there will be an increased need for pesticide alternative research.
Projects will be conducted from 1 to 5 years in duration or as determined by grant funding,

The primary educational method consists of IPM full-season training programs for agricultural producers.
Hands-on intensive training will occur at the orchard or farm sites. Demonstration plots will be used to illustrate
the results of applied research projects. Other educational methods will include presentations, displays and
workshops at state and regional commodity meetings. IPM training will also be provided to private applicators
through the Pesticide Applicator Training Program. IPM information will also be disseminated through newsletters,
state and regional Extension publications, and via electronic media (New England Apple Information Manager
(AIM) web site, e-mail). ' ,

The target audience for the program effort consists of producers of tree fruit and small fruit in Connecticut
and other Northeastern states (MS).

- Surveys will be used as an evaluation technique in order to assess if learning and results occurred. Growers
will be surveyed at the end of IPM training to determine IPM knowledge gained, level of IPM adoption and level of
pesticide reduction achieved.

Complementary and Alternative Health Care Practices for Livestock
There are no reliable, concise sources of information about complementary and alternative approaches to

livestock nutrition and health available to the agricultural community. Information about complementary and
alternative approaches is needed because conventional antibiotic therapies may not eliminate all infections and
because of concern about antibiotic residues in meat and milk. There 1s a growing interest among livestock
producers for information about complementary and alternative approaches to livestock nutrition and health as
evidenced by the number of articles in popular magazines like Stockman Grass Farmer and by the many discussions
on SANET-mg or GRAZE-L on the Internet. Unfortunately, information about complementary and alternative
approaches to livestock nutrition and health is scattered in many technical and research libraries or in difficult to
access sources.

Measures of success will be the knowledge gained by people who will attend the conference on
complementary and alternative livestock health practices.

This work will result in a conference, a sourcebook and a web page about complementary and alternative
livestock health pracuces.

An important resource of the program effort is the $86,000 grant from the USDA Northeast Regional
Sustainable Agricultural Research and Education Program.

Numerous scientists who are experts in complementary and alternative livestock health practices will be
involved. For example, Mark Blumental, from the American Botanical Council, Austin, TX; Dr. James Duke,
Herbal Vineyard, Inc., Fulton, Maryland; Dr. C. Edgar Sheaffer, VDM, Clark Veterinary Clinic, Palmyra,
Pennsylvania; Dr. Mary Rose.Paradis, Associate Professor, School of Veterinary Medicine, Tufts University, North
Grafton, Massachusetts; and Dr. E. Ann Clark, Associate Professor, Department of Crop Science, University of
Guelph, Guelph, Ontario, Canada.
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A workshop will be convened that is a mix of lectures about fundamental information and interactive
workshops with knowledgeable specialists. A sourcebook will be developed about complementary and alternative
livestock health practices and a web page will be created on this topic.

Target audiences for the program effort include Extension educators, NRCS personnel, other agricultural
professionals and veterinarians farmers.

A primary means of evaluation will be pre-and-post workshop measurements taken at the beginning and
end of the workshop. Such measurements will include short-term learning level increases, interest in follow up
activities, and an assessment of the topics presented at the workshop. The usefulness of the information contained
in the sourcebook will be evaluated by conducting a survey of people who have received the book. The number of
people who use the web page will be recorded. There will be a hot-link on the web page for people to send their
comments about the information provided on the web page.

Livestock Management - Beef, Sheep, Swine
In Connecticut, as well as the other New England states, there are numerous part-time/hobby farms with

small herds/flocks of beef, sheep and swine. Many of the owners are newcomers to large animal management and
need practical advice on nutrition, health and housing issues. Additionally, beef, sheep and swine projects continue
to be an active component of the 4-H programs in New England and the youth, leaders, and parents are eager for
educational opportunities centered on large animal management issues.

Measures of success will be based upon attendance at program events as well as written and oral feedback
directly from the participants. :

Desired outcomes include newsletter articles targeting producers and 4-H youth/leaders/parents.

Partners include the CT Sheep Breeders Association, the CT Pork Producers Association and the New
England Sheep and Wool Growers Association. All of which provide volunteers, program resources and financial
support.

Key components of the program are annual or semi-annual educational programs, field days and occasional
newsletter articles.

Educational methods include the use of lectures, demonstrations, clinics and animal sales.

The target audience for the program effort consists of livestock producers as well as 4-H youth and their
leaders/ parents. :

In order to assess if learning occurred, feedback from target audiences and annual program evaluations by
attendees will serve as the evaluation techniques.

Livestock Production

Research efforts will center on production of transgenic swine. A group has been formed to produce
transgenic swine for xenogenic transplantation. This project is a joint effort between Drs. Hoagland, Riesen, Yang
and Dr. William Fodor from Alexion Pharmaceuticals in New Haven, CT. There is a serious shortage of organs for
organ transplantation in people will end-stage organ failure. This shortage of organs has kindled interest in the field
of cross-species transplantation. ' ' :

Pigs have become the species of choice for xenogenic transplantation in humans for many reasons. The
major barrier to clinically successful xenogenic transplantation is the lack of effective therapies to eliminate antibody
and complement-dependent hyper-acute rejection (HAR). Specific proteins are necessary for both recognition and
rejection to occur. The carbohydrate component of membrane proteins has been determined to be important mn
cellular recognition and subsequent rejection. Human and swine proteins have different carbohydrate complexes.
Specific enzymes are required for these differences to be realized. If a pig could possessed the gene that codes for
the human enzymes then the pig's cells would have the human carbohydrate complexes. If a pig could have the
human genes that code for the major histo-compatibility proteins then that pig would express the human histo-
compatibility proteins. Combined the pig that possesses both of these genes would make cells that were more like
human cells. Consequently these cells would not be as quickly rejected and the organs could be used in humans.

In January 1996 there were 44,000 people on the waiting list for organ transplants. For many reasons, these
people will or will not get a new organ before they die. If swine organs could function in these people will they wait
for a perfect organ of human origin there could be 100s of people save each year. Besides this obvious value for
organ transplantation, the swine that possess these human genes need to be produced and raised in highly diseased
free and clean environment. People to produce these animals will be necessary. Units could be built and swine
produced in areas that require traditionally greater funds as the products would be worth more. New England and
other areas that are traditionally too costly to produce swine for pork could again be competitive and successfully
make a profit in animal agriculture.
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It’s anticipated that a pig with three human genes will be born. An in-vitro development, fertilization and
maturation techniques for swine ova will be functional. Embryo transplantation surgery procedures for swine will
be developed and functional. In vitro techniques for cloning swine will be started.

Desired outcomes are based upon anticipated research results and publications. Specifically, a pig with
three human genes will be born and two peer reviewed journal articles will be submitred.

This work will b a joint effort between Drs. Hoagland, Riesen, Yang, and Fodor. The first three are from
the ANSC department and the fourth is from Alexion Pharmaceutical Inc. located in New Haven, CT. This project
will be funded in part by a grant ($190,000) from Connecticut Ingenuity Inc. and in part by per diems ($50,000) paid
by Alexion Pharmaceutical Inc. Novel approaches to produce transgenic pigs as animal models for xenogenic
transplantation. Hoagland, Riesen, Yang, Fodor; $199,728; 7/1/98 to 8/30/00; funded by CIL

_The goal of this collaborative research is to genetically engineer porcine tissues to express a human terminal
complement inhibitor, hCD59 and an enzyme to the expression of the epigeneic Galec-1,3-Gal epitope. Expression
of hCD59 and H-transferase on porcine cells will protect the cell against the destructive effects of the human
humoral immune system, specifically the lytic effects of human complement. The working hypothesis is that the
expression of the human complement inhibitor, hCD59 along with the expression of H-transferase (to express H-
epitope in place of the Galoc-1,3-Gal epitope) in a large domesticated animal will facilitate the development of
primate xenogenic transplantation models. This series of experiments will provide insight into preventing the
complement-mediated hyper-acute rejection response that occurs in these xenogenic transplantation models.
Specific aims are the following: to provide transgenic founder pigs that express both hCD59 and H-transferase
genes using in vitro produced embryos; and to establish H2Kb-CD59-H-transferase transgenic founder animals by
introducing the H-transferase gene into embryos derived from the positively expressed homozygous hCD59
transgenic pigs.

The experimental procedures to accomplish aims will focus on producing pigs homozygous for the hCD59
gene by traditional breeding methods. These animals will be sacrificed and their ovaries removed and as many ova
recovered as possible. The recovered ova will be matured in-vitro with a procedure under development. These ova
will then be fertilized in-vitro, injected with a gene (various genes will be used as discussed previously) and allowed
to grow and be transferred into recipient gilts to carry out the remainder of gestation. A screening technique to
identify embryos that have the transgenes in their genome and perhaps expressing it will be developed. This would
allow the screening of potentially positive embryos only to be transfer into recipient gilts.

Transgenic research community will be the main target audience. Also, the livestock research community
will be interested and portions of the data will be published in Journal of Animal Science.

Evaluation techniques are based upon successful research results. For instance, if pigs are produced with
multiple genes and they express the proteins in question, the research will have succeeded. The development of in-
vitro techniques to mature, fertilize and grow swine embryos would also be considered a success.

Livestock Production

Efficient management of livestock is critical to a continued supply of meat products. Agricultural students
need a course in modern livestock husbandry techniques. The producers in the State are entitled to a source of
acceptable management procedures when they need advise. This work will generate environmentally sound
management techniques for the production of beef cattle, swine and sheep. The presentation of these practices will
be through Power Point presentations, short articles and Extension Bulletins. The topics will be applicable to
livestock producers in New England and perhaps the entire Northeast.

Success is measured by the change in knowledge of program participants. The knowledge of the people
that are presented the material will be increased. The audiences will leave the sessions with a better understanding
of environmental sound and efficient livestock systems and procedures.

This work will result in presentations, publications and fact sheets. The development of PowerPomt
présentations is anticipated. Several articles will be prepared and sent to region newspapers (Country Folks) for
publication. These articles will be archived for future update and additional publications. The Extension Fact
Sheets will be submitted for publication through the Extension review system.

Partners of the Extension effort consist of Thomas A. Hoagland, Paul Stake, John Riesen, Steve Zinn, Ian
Hart, Joyce Meader and Rich Meert.

This program will be ongoing for critical updates, however, the major effort to generate the initial material
will take three years. There are no funds to defray any of the cost to produce this material. Funds will be applied
for from the Teaching Institute after the initial (first year) work is in hand to show preliminary efforts.

An important strategy is the use of materials in the classroom (ANSC 283 and SAAS 070). Moreover, four
articles per year will be sent to Country Folks and the Fact Sheets will be available to all interested parties.
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The target audience will be the students that enroll in the courses and the livestock producers in the state
and region. ,

Students will have a chance to evaluate the Power Point presentations through their teacher evaluation
forms. Continuous input from students will be encouraged and anticipated throughout the semesters. The
publication of the newspaper articles will denote some level of positive evaluation as well as the letters to the editor. .
The peer review system of the Extension service will evaluate all the Fact Sheets.

Master Gardener Program
Recent years have seen strong support for continued improvement in the natural environment and the

positive consequences it can have on community development and values. Actions that are taken at the individual
level can have positive environmental and community consequences, including urban food production, horticultural
therapy, and sustainable landscapes. The Cooperative Extension focus will be statewide, with consumers as the
major audiences. .

The overall impact will be due to the implementation of a holistic approach to management of residential
and associated landscapes, development of successful and sustained efforts in horticultural therapy, and
implementation of urban gardens in each of the state’s three largest cities — Bridgeport, New Haven, and Hartford.
Specific measures of success will include implementation of changed design approaches and plant selection,
utilization of better landscape management practices, increased food production in urban gardens, and increased
involvement of physically and mentally challenged individuals in horticultural activities.

Desired outcome products consist of publications. Specifically desired are six (6) new Extension
publications on environmental landscapes, with a particular focus on site assessment procedures, on-site
composting, and landscape design techniques.

Internal linkages consist of the University of Connecticut’s Department of Plant Science, Department of
Natural Resources Management and Engineering and the Department of Agricultural and Resources Economics.
External linkages are the Bartlett Arboretum, the Connecticut Department of Environmental Protection, Special
Olympics and the University of Rhode Island.

This will be an ongoing program that is tied in closely with activities of the Home and Garden Education
Center. Key aspects of this program will be to establish and promote guidelines for environmentally friendly
management in residential locations, urban garden development in the state’s three urban sectors, and horticultural
therapy efforts with key groups across the state.

Audiences will be primarily consumers - residential properties, urban gardeners, and challenged individuals.
Methods will include short courses, presentations at NGO, agency/government, and industry meetings, listings on
HG Ed Cr. web page, Master Gardener programs, train-the-trainer courses. Attendees will vary depending upon
educational techniques, but ultimately will reach over 10,000 consumers. Research strategy will include collaboration
with CANR faculty in research design development, literature research, and professional conference attendance.

Target audiences consist of residential consumers, NGO and agency/government staff, urban gardeners
and residential landscape service providers.

~ Evaluation techniques include: one short term (6 month) and mid term (12 month) survey of Master
Gardener knowledge, partnering agencies, and train-the-trainer activities through the Coastal Residential Water

Quality efforts.

Team Approach to Mastitis and Milk Quality Education and Research

Cooperative Extension System Focus: The issues involved in this program are two-fold. Assuring human
food safety is of utmost importance to the dairy industry in order to provide a high quality food and maintain
consumer confidence in the quality of dairy products. Also, improving milk quality and reducing mastitis results in
increased profitability on the farm. A concerted effort to conduct research in these areas and to provide educational
materials and information will provide dairy producers and those associated with the dairy industry the tools needed
to improve and continuously monitor milk quality at the farm level. ‘

The first measure of success is an increased knowledge of management practices that support the
production of high quality milk and control mastitis by those associated with the Connecticut dairy industry;
including dairy farmers and farm personnel, dairy manufacturers, and state health inspectors. The next measure is a
reduction in measurable factors associated with low milk quality, such as; somatic cell counts, bacterial levels and
pathogens in milk from individual cows, farms and the general milk supply. Another measure of success is a
reduction in loads of milk rejected due to antibiotic residues. Other measures include: an increase use of good
management techniques such as record-keeping to improve milk quality; the publication and presentation of
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research results in peer reviewed journals and popular press publications; and grant awards to conduct research in
muastitis control and antibiotic residue avoidance. Two grants have been awarded in this area.

Desired outcome products include: 2 handbook for producing quality milk, which is updated annually; fact
sheets explaining mastitis control practices; and research results that will be presented locally and nationally to
provide practical information for dairy farmers to utilize for improving milk quality.

There are both internal and external linkages that are associated with the program effort. Internal linkages
are Jocated at the University of Connecticut. They are: Ms. Lynn Hinckley, Connecticut Mastitis Laboratory; Mr.
Arnold Nieminen, Dairy Farm Manager; Ms. Joyce Meader, Dairy/Livestock Extension Educator; Mr. Richard
Meinert, Dairy/Livestock Extension Educator; and graduate students. External linkages consist of veterinarians and
Massachusetts’s dairy manufacturing groups. The veterinarians are Dr. George Saperstein, Tufts University School
of Veterinary Medicine State Regulatory Personnel, and Dr. Bruce Sherman, Dairy Agribusiness personnel. Lastly,
Mr. Lenny Petersen, IBA, is from MA Dairy Manufacturing Groups.

Key components in this area is to disseminate information to dairy producers and provide a means of
developing programs and research areas that utilize the expertise within the College of Agriculture and Natural
Resources. The forum for this cooperative work is the College of Agriculture and Natural Resources
Dairy/Livestock Team.

The mastitis and milk quality education and research program involves a combination of education and
research. Initially, a needs assessment was established for this area. The education component is being developed
to efficiently transfer presently available information on good management practices that will assure and/or improve
milk quality. The areas of concentration include; antibiotic residue prevention, preventative herd health to control
mastitis, review and utilize Pathogen Risk Reduction Programs such as HACCP, the Dairy and the Dairy Beef
Quality Assurance Program and other quality assurance programs. The research is designed to identify and provide
new methods to monitor milk quality and to identify the critical aspects of producing quality milk and assuring pre-
harvest food safety. v

- This work will result in: ) Articles in Dairy/Livestock Newsletter concerning mastitis and milk quality.
The target audiences are the dairy and livestock producers within the state and key personnel at the various land
grant universities. The readership is 2,000. b) Workshops for dairy farmers on milk quality. To date, four annual
Milk Quality Workshops have been conducted averaging approximately 35 in attendance at each, participants were
dairy farmers and milk processing and state milk inspectors. This workshop will be continued; ¢) Develop a
producer notebook for milk quality. A milk quality handbook was prepared with approximately 120 pages of
materials. This was disseminated to farmers, dairy manufacturers and state dairy inspectors. Total handbooks
provided are approximately 40 per year. The handbook will continually be updated. It was completely revised in
1999. d) Research: The methodology for research areas are as follows — 1) One area is to define the limitations of
the antibiotic residue screening tests that are currently available to dairy producers and either design an improved
test or identify the optimum tests available and 2) The other focus is on mastitis control research. Presently, the
focus is on evaluating the success of a current mastitis control program, identify the limitations, and develop

research methods to improve mastitis control based on the results of this present program. e) This faculty member

has joined the regional project NE 112 which is involved in mastitis research. It is anticipated that joint projects will
be developed with other researchers to broaden the scope of the mastitis research.

Target audiences are: dairy farmers in Connecticut and New England; University Extension Personnel at
the Land Grant Colleges in the U.S.A.; milk quality inspectors; and Connecticut Department of Agriculrure
Personnel.

Prior to Connecticut Milk Quality Workshops, participants are surveyed to determine what they expect
from the program. Following the workshop, an evaluation of the program is given by the participants and then after
an extended period of time (four months) the participants are polled to determine if management practices have
been changed as a result of the workshop. Using DHIA records, changes in milk quality indicators will be
monitored for the state and for the workshop participants. Feedback from NE112 meetings will be used to
determine future research and Extension directions. Monitor residue violation data collected by the State
Department of Agriculture. Determine from a needs assessment survey if there is an increase use of good
management techniques such as record-keeping to improve milk quality.

Horticulture and Plant Biotechnology

The research focus is on new plant development and plant improvement through traditional breeding and -
biotechnological techniques. This area of research is one in which the University of Connecticut has traditionally
been very strong and productive. New and improved plants have been introduced and have demonstrated world-
class research and scholarship as a result. The research conducted has focused in a unique area that has attained us
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national and international distinction. This research focus has also been able to improve the education of students,
particularly the graduate students.

One of the measures of success has been the number of refereed, non-refereed, and textbook publications
that have been produced. In addition, in over 15 years the program has attracted over $600,000 in research grants
from various private and government sources. Graduates have also been a measure of success for programs. Many
of the graduate students have productive and leadership roles in private, state and national businesses or have
received their Ph.D.s and have gone on to work at universities or industry.

Refereed articles and other peer reviewed articles, Extension publications, book chapters, and awards have
been the primary outcome product. These include, but are not limited to, a recent Fulbright Fellowship, the
CANRAA Excellence in Teaching Award, the University Outstanding Adviser Award, and several other awards.

There are several partners of the research effort. Dr. George Elliott, UConn, continues to work with the
Alstroemeria research projects. Dr. Y1 Li, UConn, collaborates on research projects pertaining to new plant
development and improvement. Professor Flavia Schiapacasse, University of Talca, Talca, Chile, plays a vital role in
the research of Chilean bulb species. Mr. Kent Kratz, Just-for-Starters, Eastford, CT, works collaboratively with
micropropagation research. Finally, Mr. Marc Laviana, Sunny Border Nursery, Inc., Kensington, CT, works
collaboratively with micropropagation research.

The research program is involved with new plant development and plant improvement through the use of

- traditional breeding and biotechnological procedures. In vitro procedures such as embryo culture, somaclonal

variation, meristem culture for the production of pathogen-free plants, fertlity restoration, somatic embryogenesis
and micropropagation are all used to accomplish goals. Recent research programs have also been focusing on
economic development initiatives with plant tissue culture in cooperation with state government agencies.

The audiences vary from undergraduate and graduate students, to consumer horticulturists, academics and
horticultural professionals. The research strategy is to be at the forefront of new plant development, particularly as
it applies to Connecticut, and to conduct world-class research of national and international distinction.

The target audience is made up of undergraduate and graduate students, Connecticut horticultural and
biotechonological enterprises, and ultimately, consumers.

The students’ success serves as an evaluation technique in order to assess if learning occurred.

Nutrient Management for Dairy Farmers
Many dairy farmers have excess nitrogen and phosphorus in their soils from long-term applications of

manure. Excess nutrients can cause pollution of nearby water supplies. Improved management of the manure
would reduce the excess amounts of nutrients in some fields and increase the nutrients in fields that are deficient in
nutrients. Nutrient Management Plans can educate dairy farmers about the amount of nutrients on their farm and
direct them to make better use of the nutrients.

Success is measured in two ways. First, soil test values, nitrate soil samples and routine samples for
phosphorus, will stabilize or decrease. Second, farmers will become more knowledgeable about the amount of
nutrients on their farm. _

Desired outcomes include: 20 nutrient management plans, one for each of 20 farms in the state; a peer-
reviewed article about cost of implementation of nutrient management plans; and Extension publications about how
to complete a nutrient management plan and the benefits of a nutrient management plan.

. An important partners is Joe Neafsey, a state water quality specialist from the Natural Resources
Conservation Service. A valuable resource 1s the $25,000 per year received for four years from the Natural
Resources Conservation Service in order to implement Nutrient Management Plans.

Akey component of the project is to develop nutrient management plans for dairy farmers for four years.

An important strategy is working one-on-one with farmers to implement nutrient management plans.

The target audience for the program effort is made up of dairy farmers who make successtful bids in the
EQIP program sponsored by the NRCS.

Results will have occurred if there are changes in the distribution of manure by the farmers. More manure
should be applied to fields with low soil test values and less manure to fields with high soil test values.

Omamental Nursery Plant Biotechnology

An applied research and Extension program is being developed which focuses on providing commercial
nurseries in Connecticut and elsewhere with alternatives to the current cultural management strategies for control of
a pathogen (Phytophthora cinnamomi) responsible for an important disease (root rot) on a major woody ornamental
crop (thododendron). Protocols are being developed for the efficient transformation of commercial rhododendron
cultivars, and genes are being identified which encode proteins, which upon expression in transformed plants, will
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provide resistance to the pathogen. A diagnostic screening assay is being developed which will allow commercial
nurseries to monitor the presence of this water-bome pathogen during the culture of woody ornamentals prior to
evidence of plant infection.

Measures of success include obtaining CII/Yankee Ingenuity competitive grant funds to support this
research/Extension program. It is expected that within five years, transgenic commercial rhododendron cultivars
will be developed which display adequate resistance to root rot, and also a system for monitoring the presence of the
pathogen will be provided to the commercial nursery industry in the state.

One particular desired outcome is the publication of the research results in peer reviewed articles in
scholarly journals, and disseminated to stakeholders through Extension publications.

Partners of the research effort are: Connecticut Innovations, Inc./Yankee Ingenuity Grant Programy
Imperial Nursery (Granby, CT; collaborator); and the Connecticut Nurserymen's Association.

The program will involve using CII grant funds to support a postdoctoral research associate to develop
transformation protocols for woody omamentals, and exploit the expertise (primarily Dr. Brand) in the Dept. of
Plant Science in the area of tissue culture/propagation of woody ornamentals to develop commercially acceptable
cultivars of transgenic rhododendrons which display resistance to root rot, and to develop diagnostic assays for
monitoring the presence of the pathogen in commercial nursery operations using either ELISA (antibody)-based, or
PCR-based strategies.

An important research strategy is the use of biolistic transformation in order to generate transgenic plants.

Target audiences of the research project include the horticulture/plant physiology research community.
Also included are commercial nursery operations in Connecticut and across the country.

Efficacy of diagnostic system will be tested under commercial nursery conditions, in collaboration with CT
operations. Transgenic plant development should result in both refereed journal articles, and in the generation of
acceptable germplasm, which will be evaluated by the industry.

Sustainable Omamental Horticulture

‘The ornamental horticulture industry in Connecticut is far and away the largest and most significant .
agricultural sector. Estimates for the value of nursery production, greenhouse production, landscape installation and
maintenance and turf vary between $300 million and $500 million annually. To keep this critical component of
Connecticut’s economy viable, it must receive current and useful information in an efficient manner.

Anticipated measures of success or impact are based upon the change in knowledge and/or behavior of the
target audiences. _

Desired outcomes include published Extension articles in Yankee Grower, demonstration plantings at the
Perennial Plant Conference, presentations at grower meetings and a landscape plant web site.

Partners are: the Office of Communications and Information Technology (provide help with design and
production of outreach materials), the Connecticut Nurserymen’s Association (will provide input on topics for
which information is desired), the Plant Science Research Farm Crew (develop and maintain demonstration
plantings about the omamental characteristics, potential problem and appropriate use of landscape plants), and a
landscape plant database which will be developed to educate growers, landscapers and homeowners.

Applied research findings in the areas of nursery and greenhouse production, landscaping and turf will be
conveyed to the target audiences through the Yankee Grower, the Perennial Plant Conference, presentation, field
days and the internet. The Yankee Grower is a bimonthly Extension journal on profitable horticulture and the
Perennial Plant Conference or an annual one-day conference held in Storrs, CT.

The program strategies are best described by identifying the program participants, audiences and
educational methods. The program participants include approximately 1,000 ornamental horticulture operators.
Each year they will receive training and 40% are expected to change practices. This audience consists of commercial
nursery and greenhouse operators, landscape installers, maintainers, and groundskeepers. The training and
educational methods include the use of the Yankee Grower Magazine, Perennial Plant Conference, grower meetings,
and a landscape plant web site.

Target audiences for the program effort include commercial nursery and greenhouse operators, landscape
installers and maintainers, groundskeepers, and homeowners.

Program effectiveness will be determined by an annual random survey of industry members to determine
adoption of practices.

Plant Biotechnology in the Department of Plant Science -
A Plant Biotechnology program is essential to create 2 modem Department of Plant Science within the

College of Agriculture to prepare students for the current and future job market. Biotechnology will revolutionize
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the agricultural, horticultural and forestry industries. Even the small growers will benefit from this technology.
Accordingly, graduates should all have a basic understanding of biotechnoloy application.

As part of a Biotechnology concentration within the department courses will be taught in this area. In
particular lectures will developed, coordinated and presented in a new Biotechnology survey course (3 credits). It
will be proposed to give this course a “Writing” designation. The idea of this course is to reach undergraduate,
graduate, and even professional students to provide them with an understanding of biotechnology so that they can
make informed decisions about such issues. The material will give the students a most basic understanding of
molecular biology to understand biotechnology examples and applications. Actual examples of successful
biotechnology applications related to microbes, plants, animals, and humans will be discussed. It is hoped to enlist
faculty members on campus who are experts in these various fields, and who are willing to contribute one or several
lectures. For example, Dr. Li and the new faculty hire in Plant Science will likely present lectures on biotechnology
issues related to plant improvement. There are several faculty members in Animal Science and Pathobiology who
are experts in the field of animal biotechnology. Lectures will be presented on the introductory molecular biology
section and cover uses of microbes for biotechnological purposes. In addition, non-science interests will be
addressed in biotechnology including economics, intellectual property and ethics. It is possible that Dr. J. D. Foltz,
a recent hire in ARE may contribute lectures on economics of biotechnology.

The Plant Science Biotechnology program will benefit from collaborations among the faculty. For example,
Drs. Von Bodman, Li, McAvoy and Bridgen will cooperatively develop a program to introduce plant disease
resistance traits into plants of importance to Connecticut Horticulture and Floriculture.

Anticipated measures of success are based upon grant dollars received, the attraction of more students to
the program and publications. Specifically, the group effort will lead to patentable and marketable plant products
and increase the potential for extramural funding as a group. The academic component of this Biotechnology
concentration should attract more undergraduate and graduate students. Joint publications in journals such as
Nature Biotechnology are to be anticipated.

Outcome products desired include publications, national recognition and a web page. For instance, UConn
will gain national recognition for the plant biotech program through joint publications and patents. Useful
applications should be the focus of Extension publications to inform the growers of Connecticut about the UConn
generated gene transfer-based plant improvement efforts. Lastly, developing a suitable web page for the
biotechnology program is also highly desired. _

An excellent example of interdepartmental linkages is the already initiated collaboration between researchers
in pathobiology and Dr. Li’s group in order to generate plant-based vaccines. A well-established plant
biotechnology program will lead to additional meaningful associations among different departments. Moreover, a
strong plant biotechnology group will attract the attention of the crop-based industries within the state and
nationally.

Plant Biotechnology

Plant biotechnology will change the agricultural industry dramatically within the next 10-20 years. Plant gene
transfer techniques will be widely and effectively used for crop improvement in agriculture, horticulture and forestry,
and for production of cost-effective pharmaceuticals, industrial materials and enzymes.

Some of the goals for the plant biotech group in the Department of Plant Science are to: develop a strong
and cohesive research program; develop and offer several core courses for the plant biotech undergraduate and
graduate programs; develop a plant biotech minor and major; establish research collaborations with agricultural,
pharmaceutical and diagnostic industries and to develop a web site for the biotech program.

Measures of success include a well-funded research and product development program in plant biotech,
undergraduate program of plant biotech and significantly more graduate students enrolled in the plant biotech
program.

Desired outcome products include a nationally recognized research program in plant biotech and strong
undergraduate and graduate programs in plant biotech. '

Important resources of the program include current grants from USDA, USDA and DOE and private
companies. Proposals will be submitted to federal and state funding agencies, and private industries in the next 5
years.

Gene transfer techniques will be used to improve quality and performance of crop plants economically
important to agriculture, horticulture and forestry. Some of the projects are production of seedless fruits,
improvement of wood productivity, delay of senescence/Extension of shelf life; compact plants with more
branches and flowers, improvement of seed productivity, production of antibodies and vaccines in transgenic
plants. Strategies will also be developed for production of pharmaceuticals and industrial materials and enzymes.
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Gene transfer techniques will be used to develop strategies for improvement of agriculture, horticulture and
forestry and also for production of pharmaceuticals and industrial enzymes.

There are two target audiences for the program or project effort, one with respect to education and the
other for research. The target audience for the education aspect of the program consists of undergraduate and
graduate students, postdoctoral scientists and other types of research scientists. The target audience for the research
aspect of the program consists of industrial partners as well as domestic and international collaborators.

Evaluation techniques, which will be used to assess if learning/results occurred, are: peer reviewed articles,
invited scientific presentations, patents, grants, contracts and the number of scientists trained.

Poultry Manure Management on Connecticut Farms
Cormn growers in Connecticut have provided the primary site of manure disposal for the poultry industry.

Potential nuisance complaints arise from odors, insects and runoff from these manure stockpiles in the cornfields.
University recommendations' of covering the piles are criticized as being impractical. Research is needed to
convince the growers that neighbors' complaints may have justification. Solutions to the problems need to be
supported by the dairy and poultry farmers, for adoption of best management practices to take place. The com
growers are currently pleading ignorance when complaints are directed at their management of manure stockpiles.
To protect the reputation of the agricultural community, all farmers need to be aware of neighbor friendly practices
and to adopt those practices as best they can. .

Anticipated measures of success are based upon the change in knowledge or behavior of the program
participants. Specifically, the Best management practices for storing and spreading poultry manure will be adopted
by the corn and poultry industries.

Desired outcomes from efforts include Extension fact sheets, exhibits with photographs, and conservanon
awards for progressive farmers. i

Some of the partners include the Connecticut Poultryman's Association, Eastern Connecticut Dairy
Committee, CT Department of Agriculture, CT Farm Bureau, Regional Health Departments and individual farm
demonstration sites.

Key components of the project description include: farm demonstration sites of poultry manure; best
management practices; Extension fact sheets describing recommended practices; distributed to farmers and nutrient
management plans completed by poultry manure recipients.

Dairy/corn growers will provide demonstration sites for poultry manure Best management practices.
Research on effectiveness of fly control will use fly monitoring devices upwind from manure piles. Soil nitrate levels
will be measured below manure stockpiles, with and without recommended plastic liner. Farm tours will discuss the
successes and failures of these demonstrations - 30 attendees. Summary fact sheets to 300 corn/dairy/poultry
producers in eastern Connecticut.

The target audience for this effort includes cor growers receiving poultry manure to meet corn nutrient
needs.

Evaluation techniques consist of surveys and personal visits. For example, volunteer demonstrators will be
surveyed before and after the project on their farms regarding attitude of poultry manure management. Tour
participants will fill out evaluation after workshop on farms. The number of Best management practices on farms
receiving poultry manure will be determined by personal visits to farms by volunteers from Poultry and Dairy
Committees. The number of Nutrient Management Plans completed by corn growers using poultry manure due to
efforts of this program.

Reproductive Physiology and Biotechnology

The group project, involving Drs. Jerry Yang, Tom Hoagland, John Riesen and Tom Chen has been and
will continue to focus on developing technologies for efficient production of transgenic pigs as a potential model for
human organ transplantation (xenotransplantation). Tens of thousands of Americans die each year from terminal
organ failure and could be treated by organ transfer. Unfortunately, organ shortage is a severe limitation to this
practice. Should the research succeed, the human health benefits would be invaluable. It also permits Connecticut
to compete in a multi-billion dollar worldwide market.

The measure of success for the group project of creating transgenic pigs for xenotransplantation includes
contract and grant supports, and progress in assisting business development

The outcome products of the research efforts are peer-reviewed scientific publications, invitations for
guest/keynote lectures and conference/symposium chairs, awards and breakthrough news, etc.
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Internal partners are located at the University of Connecticut’s main campus at Storrs. The collaboration
involves Dr. Thomas Chen on developing improved transgenic technology and Dr. Martin Fox on developing
advanced ultrasound technology for biological applications. '

External partners include UC Davis, Illinois, Wisconsin, Colorado, Louisiana, Utah and Iowa etc. the group
is also participating a region project on improving embryo development and advanced biotechnologies such as
cloning and transgenesis. _ '

The group also has collaboration and funding from companies both within Connecticut (e.g. Alexion
Pharmaceutical, CABA Inc., and Fairvue Farms) and other states (e.g. Genzyme Transgenics, MA; Genex Inc., NY;
PPL Therapeutics, UK).

Other external resources that provide funding are the USDA and the Genzyme Corporation. The USDA
has provided a $179,877 grant entitled, Maximize Viable Embryo Production from Pre- and Peri-Puberal Calves,
which runs from 9/1/96 to 8/31/99. ,

In addition, there is a pending $327,448 grant with the USDA entitled, Cloning Cows: Effects of Cell Types and
Long-term Culture, which would run from 7/1/99 to 6/30/02.

The Genzyme Corporation has provided two grants. The first is entitled, Developing Effective Protocols
for Collecting Competent Oocytes from Heifers, which is in the amount of $346,080 and runs from 5/1/97 to
9/30/99. The second is entitled, Production of Transgenic Dutch-Belted Rabbits, which is in the amount of
$313,500 and runs from 7/1/96 to 12/31/99. CII - Novel Approach to Produce Transgenic Pigs as Animal Model
Xenogenic Transplant - 7/15/98-7/15/00. CII - Cloning Pigs - An Ideal Approach to Generate Organs for
Transplantation - 12/31/98-12/31/00.

Research strategies include contemporal molecular and cellular biology techniques as well as classical
embryology and reproductive biology techniques. These strategies place UConn Transgenic Animal Facility and this
group among leaders in the areas.of cloning and other genetic manipulations of embryos. Project efforts are to
maintain high research standard and continue to lead in research areas.

The evaluation techniques are based on standard peer-review. These include peer-reviewed publications,
grant supports and various forms of recognition such as awards, invited scientific presentations and chairmanships.

Association of Fertility with Temporal Changes in Ovarian Function in Domestic Rurminants
In this cooperative regional project, the aim of the research is to determine the pattern of follicular

development in cows and heifers and use these ultrasonigraphic data to determine if fertlity is associated with 2- or
3-wave pattern of follicular development. :

It has been determined that heifers and cows having 3 waves of follicular development in the estrous cycle
preceding breeding have significantly higher rates of fertility when compared to those animals having 2 waves.

This project will be a success if it results in two high quality, peer reviewed research publications.

A desirable outcome of research efforts is the publication of peer reviewed journals. This program is
funded through USDA Regional Research. '

At each research station, scientists will perform ultrasonagraphy on a large number of Holstein heifers and
cows. After determining whether these animals have 2 or 3 waves of follicular development, insemination will be
done. Subsequently, it will determined if there is an association between patterns of follicular development and
fertility. This project is approved for the period of 1996-2001.

Each research station will utilize the same research methods. Data from each station will be grouped as a
whole allowing us to have large numbers of animals in the data pool. This experiment could not be conducted at
any one station.

The target audience for this work is primarily reproductive physiologists, artificial insemination firms and
veterinarians.

This project would be improved with additional research technical support, additional animals and updated
facilities.

Interaction of the Somatotropic Axis and Oocyte Competence

Due to similarities in critical events during oocyte development, cattle serve as an excellent model for the
study of human oocyte competence. The manipulation of ovarian dynamics in cattle can lead to improvements in
ovum fertilization, rates of pregnancy and ability to harvest oocytes for development of transgenic cattle and
cloning. Increased rates of genetic improvement through a reduction in generation interval and increased ova
availability are now more routine with the advancement of non-surgical oocyte retrieval techniques.

One of the ways to potentially improve ovarian dynamics is through manipulation of the somatotropic axis.
The somatotropic axis includes the hypothalamus, the anterior pituitary gland and various target tissues, including
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the liver and the reproductive organs. Somatotropin, has been reported to influence ovarian dynamics and to
improve superovulatory rates in heifers. It also has been shown to improve fertilization rates of oocytes matured in
vitro. The goal is to evaluate the effects of exogenous somatotropin on ovarian dynamics and oocyte competence
in beef cattle, using a non-surgical system to retrieve follicles and an in vitro system to evaluate oocyte competence.

The primary measure of success will be completed experiments in which follicles are retrieved and grow to
the blastocyst stage, in vitro. A goal would be to complete experiments that investigate the effect of somatotropin
on dairy cattle and beef cattle, under a variety of physiological conditions, especially growth rate and level of milk
production. A very nice measure would be to secure outside funding from USDA.

Desired outcomes include peer-reviewed publications and quality recommendations for beef producers and
dairy producers on the use of exogenous ST. _

There are five individual partners associated with the project. Mark Tripp helps with cattle management,
oocyte retrieval and in-vitro oocyte maturation. Dave Schreiber assists with cattle management and animal handling,
Kristen Govoni handles sample collection and data analysis. Jerry Yang takes care of oocyte retrieval and
maturation. Martin Praisner helps with cattle management.

In addition to the individual partners, there are four possible sources of external funding. The University of
Connecticut Research Foundation (UCRF), the United States Department of Agriculture (USDA), Hatch and Pfizer
are all possible sources of external funding.

Akey component of the project is empirical data collection from well-designed experiments in beef cattle
and dairy cattle. ‘The duration of each experiment will vary from one month to one year.

The primary strategy will be to design quality experiments with a well-trained group of technicians, graduate
students and undergraduates to collect, prepare, assay and analyze the results.

The target audiences for the research effort are fellow scientists interested in the somatotropic axis and
outreach programs that target beef cattle and dairy cartle producers that might use exogenous ST.

The peer-review process will be the major evaluation tool. If a manuscript is accepted for publication in a
peer-reviewed journal that will be considered a successful experiment.

Turf/Agronomy :
During the last 18 months the Department of Plant Science has instituted a Turf Initiative. This has

resulted in the development of a turf curriculum that is being followed by undergraduate students (baccalaureate).
The next 5 years should see an expansion of this program to include (1) an approved major (baccalaureate) and (2) 2
major in the Ratdliffe Hicks School of Agriculture. This will require the development of additional courses and, to
provide them, additional faculty and staff. ,

Anticipated measures of success include increases in approvals of programs of study and in student
numbers (majors) in both programs (PLSC and SAPL). Ideally, more programs of study with respect to Agronomy
will be developed. In addition, more students majoring in Agronomy are also desirable.

Internal partners include K. Guillard (teaching and workshop development), S. Rackliffe (adjunct lecturer)
and S. Singha (program development). ‘ ’ :

The project duration is from the years 2000 through 2005.

An important strategy is the development of turf workshops, which will target undergraduate students and
possibly non-degree. These workshops would also be directed to golf course superintendents and grounds keepers.

The target audiences for the program or project effort include undergraduate students, non-degree students,
golf course superintendents and grounds keepers. '

Evaluation techniques consist of formal evaluations and the monitoring of enrollment numbers.
Development of turf programs should be reflected by increased students numbers (majors), enrollments, and
increased enrollments in courses feeding the turf curricula. Workshop development can be evaluated by enrollment
numbers and evaluation assessments.

Turfgrass Management
Development and evaluation of best management practices for turfgrass. Proper management of

turfgrasses is critical for turf performance and quality in addition to preventing losses of nutrients and turf chemicals
offsite. Research in this area will benefit professional grounds keepers, golf course superintendents, managers of
athletic fields and parks, homeowners, and others who desire information on turfgrass management.

It is anticipated that best management practices will be developed and evaluated for various turf systems.
As results are released, many of these practices should be adopted by those interested in quality turf without
compromising environmental quality. As the turfgrass science program develops in the College, it is expected that
grant funding of the program will increase as well as student enrollment in the Agronomy major.
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A particular desirable outcome is the publishing of peer-review journal articles. It is expected that
Extension personnel will also use the results for Extension publications.

Important resources of the research project include the United States Golf Course Association, Golf Course.

Superintendents Association, the Connecticut Department of Environmental Protection and the New England
Turfgrass Foundation, all of which are potential funding sources. Another important resource is the United States
Environmental Protection Agency. :

Key components of the project include turfgrass nutrient management and alternative pest control methods
for wurf. ' :

Strategies include field, greenhouse, and laboratory experiments utilizing standard designs and analyses.
Moreover, demonstration-style studies on various watershed sites will be performed.

Research in this area will benefit the target audiences of professional grounds keepers, golf course
superintendents, managers of athletic fields and parks, homeowners, and others who desire information on turfgrass
management. Regulatory agencies such as EPA and DEP will also be targeted.

Evaluation techniques consist of statistical analyses of data, which will determine treatment effects of

© experiments.

Vaccine Research

Mycoplasma gallisepticum infection is the major cause of reduced egg production, hatchability, and
downgrading of carcasses. Losses to the broiler and layer chicken industries are estimated at $588 million and $132
million respectively in the United States annually.

The goal of this research project is to assess the utility of an attenuated strain of M. gallisepticum both as a
modified live vaccine for the prevention of M. gallisepticum disease and as a vector for the delivery of genes
encoding protective antigens from other bacterial and viral avian pathogens. The capacity of M. gallisepticum to
adhere to, and be taken up by, the surface epithelial cells make it an ideal candidate vaccine and potentially useful
vector for the delivery of heterologous antigens. The avian influenza virus (ATV) H5 hemagglutinin (HA) was
chosen as the heterologous vectored antigen for initial trials. A study by the University of Connecticut Cooperative
Extension System estimated the economic loss to Connecticut if an outbreak of avian influenza occurred would
generate total losses in the range of $12 to $166 million depending upon the extent and duration of the outbreak.
The stimulation of chicken INF by the vaccine may enhance the immune response, thus making it unique among
avian vaccines. The capacity of the M. gallisepticum/AIV HA construct to protect birds from challenge with
virulent M. gallisepticum and to induce a serological response to the AIV H5 will be sufficiently compelling to
warrant marketing the attenuated strain of M. gallisepticum as both a modified live vaccine and as an expression
Vvector.

Anticipated measures of success include publications, grant funding and the development of an efficacious
vaccine.

Desired outcomes are the same as the measures of success: publications, grant funding and the
development of an efficacious vaccine.

Some of the partners associated with the research efforts are Dr. Lawrence Silbart, Dr. Philip Marcus and
Dr. Margaret Sekellick. An important resource is the funding agency, Connecticut Innovations, Inc., Critical
Technologies, S.J. Geary, Principal Investigator. Title: “Development of a Mycoplasma gallisepticum Strain as a
Live Attenuated Vaccine and Vector for the Protection of Chickens and Turkeys from Respiratory Disease” -
Amount: $300,000, Dates: 1/1/99-12/31/01. ’ .

There are a number of important strategies that will be utilized. First, assess the efficacy of M. gallisepticum
R high as a modified live vaccine strain for poultry. Second, utilize a Tn4001-AIV H5HA shurtle vector for the
insertion and expression of ATV HA gene in M. gallisepticum strain R high. Third, assess the immune responses (Ab
& HI) to M. gallisepticum and AIV HA. Lastly, assess the capacity of interferon to serve as an adjuvant.

The target audience consists of researchers interested in microbiol virulence and vaccine development.

Vegetable Integrated Crop Management (ICM)

The general public is demanding safe food and water, and an environment protected from contamination.
Methods are needed to minimize dependence on pesticide by commercial agriculture, government and communities
while maintaining the economic viability of Connecticut agriculture and green industries and the quality of life of the
citizens. :
The Connecticut Non Point Source Pollution Assessment and Management Plan indicates that pesticides
and nitrate accounted for the highest percentage of contaminated wells between 1979-1988. In addition, pesticides
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were detected in 66% of DEP monitoring wells after “normal applications, as outlined in the Report to the
Legislature on Pesticides in Ground Water (DEP, 1991)

Anticipated measures of success are based upon changes in knowledge and/or behavior of target audiences.

Desirable outcomes include Extension articles published in Yankee Grower, an IPM Web site and distance
learning products.

A valuable internal resource is the Storrs Agricultural Experiment Station, which supports the development
of components at the IPM program. External resources consist of the NE-92 Regional Technical Committee and
the University of New Hampshire Cooperative Extension, both of which cooperate, in the development of
Nitrogen management systems for vegetables (MS).

Herbicides, nitrate nitrogen and phosphorous are among the most often found contaminants of ground and
surface water. All are widely used in vegetable production. This five-year long program will promote the use of
non-herbicide base weed management programs and the use of efficient nutrient management systems in vegetable
production.

An important strategy is to target commercial vegetable producers using educational methods such as the
Yankee Grower Newsletter, IPM web site and grower meetings. Approximately 500 vegetable growers per year will
receive training and 100 per year are expected to change practices.

Targeted audiences for the program include commercial vegetable producers.

Program effectiveness will be evaluated by an annual random survey of commercial vegetable producers to
determine adoption of practices.

Connecticut Veterinary Diagnostic Laboratory
The Connecticut Veterinary Diagnostic Laboratory (CVDL) provides service in the form of necropsy,

histopathology, biopsy, serology, microbiology, and mastitis testing to the veterinarians, farmers and animal owners
of Connecticut and southern New England. The laboratory participates in both state and federally mandated testing
programs as well as private testing for veterinarians. Particular emphasis has been placed on testing for diseases of
particular importance in Connecticut (Lyme disease, Salmonella enteritidis) and educational materials are developed
for veterinary and client use. The laboratory also provides an important surveillance and diagnostic function as

- relates to introduction of foreign animal diseases, animal disaster response, and response to bioterrorism.

Success is measured by laboratory usage, as well as presentation and publication of case materials generated
from the diagnostic laboratory at national meetings and in peer reviewed publications.

Desired outcomes include an increase in laboratory usage (and generated income), more participation in
nationial disease surveillance programs, presentations at national meetings, peer reviewed publications, collaborations
and granting with collaborators.

The Connecticut Department of Agriculture is the most important partner, providing some financial
support as well as programmatic input (one example: the CVDL 1s represented [Bushmich] on the Connecticut
Animal Emergency Planning Committee, charged with developing a comprehensive emergency preparedness plan
for livestock and pet animals). Other important contributors include related federal agencies, APHIS (Animal Plant
Health Inspection Service) Veterinarians and NVSL (National Veterinary Services Laboratory), as well as the
AAVLD (American Association of Veterinary Laboratory Diagnosticians) UConn’s laboratory accrediting agency.

Key components of the program include: the diagnosis of animal diseases by multiple methodologies;
participation in federal and state animal disease programs; production of educational materials and consultation for
clientele; and the investigation, presentation and publication of appropriate case material. The duration of the
program is at least five years, from the years 2000 to 2005 and possibly beyond.

Strategies include the analysis of necropsy specimens and samples submitted to the laboratory, the
investigation of interesting case presentations or emerging problems, co-operation with other state agencies in areas
where services and expertise are needed and direct consultation with veterinarians regarding individual cases.

Target audiences include veterinarians in Connecticut and southern New England.

Evaluation techniques include a clientele survey that was recently sent out. Other measurable products of
collaborative efforts include increased surveillance of animal diseases, development of animal emergency
preparedness plan in addition results of accreditation inspection.

Department of Pathobiology
The primary mission of the Connecticut Veterinary Diagnostic Laboratory is to provide animal health and

disease diagnostic service to citizens of the State of Connecticut and New England region in cooperation with the
veterinary medical profession. This involves agricultural, companion, wildlife, aquatic, marine and exotic species.
The second important mission of the diagnostic laboratory is that of a teaching laboratory for veterinarians in the
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combined residency/Ph.D. program. Thirdly, the laboratory provides faculty, graduate students and undergraduate

students access to spontaneous animal diseases for investigation and study.

Measures of success include the identification of the disease process in individual and populations of
animals with recommendations for treatment, prevention or prognosis. Another measure is the increase in the
accession and income. Undoubtedly, accreditation as a full service laboratory by the American Association of
Veterinary Laboratory Diagnosticians would be considered a success.

Desired outcomes include peer reviewed publications, providing an environment conducive to learning and
maintaining accreditation. For example, peer reviewed articles and development of new research projects derived
from spontaneous diseases of all species are desired. It is hoped to help veterinarians with the successful treatment
and diagnosis of infectious, metabolic, neoplastic and toxic diseases. In addition, providing a good learning
environment for the graduate program in morphologic pathology is important. Lastly, maintaining accreditation
from the American Association of Veterinary Laboratory Diagnosticians is a mandatory outcome.

The partners of the project are the Connecticut Department of Agriculture, state, regional and national
veterinarians, the animal owning public, the University of Connecticut, Pfizer, Bayer and the United State
Department of Agriculture — Animal Plant Heath Inspection Service APHIS.

Targeted audiences include veterinarians, the animal owning public, state and national animal health officials
as well as the partners listed above.

Viral Pathogenesis and Immunology/Vaccine Research and De{relogment
Genetic Vaccines/Liposomes/Cytokines - Testing of liposomes in the delivery of DNA vaccines is being

done in collaboration with Dr. Diane Burgess (School of Pharmacy). Dr. Marvin Grubman (Plum Island, USDA) is
collaborating with us with the application of cytokines with DNA vaccines. Thus far the liposome DNA vaccine
delivery and co-administration of IL-2 have both yielded promising results. These two approaches are of significance
in the field of vaccinology in general that can be applied to swine or other species.

Porcine Respiratory Reproductive Syndrome (PRRS) - A PCR test is being calibrated to evaluate the
prevalence of PRRS in New England States. This work is in collaboration with personnel of USDA (Sutton , Ma).
This study will contribute to better understand the impact of PRRS in the region. :

Research on Llama Medicine-. Collaboration with Drs. Richard French (Department of Pathobiology) and
Isaac Ortega (Department of Natural Resources Management and Engineering). Development of a diagnostic test for
meningeal worm (Parelaphostrongylus tenuis) infection in llamas is one of the goals of this collaboration. An ante-
mortem test to differentiate this infection from other processes affecting the CNS will be of significant clinical value.

Transgenic Plant Vaccines - Collaboration with Dr. Yi Li (Department of Plant Science). The plan is to
develop a transgenic plant with a gene (ORF-5) derived from PRRSV and test this as a vaccine. This will advance the
understanding on the applicability and efficacy of transgenic plants as animal vaccines. :

Role of Torovirus in Neonatal Calf Diarrhea - In collaboration with Dr. Herbert Van Kruiningen
(Department of Pathobiology) an effort has been initiated to determine the role of toroviruses (breda virus) in calfhood
diarrhea, This will contribute to the understanding of the impact of this virus in calf diarrhea.

Measures of success are based upon the anticipated research results and grant dollars received.
Contributions in the general area of vaccinology, diagnosis of meningeal worm in llamas and assessment of the
impact of PRRS and torovirus (Breda virus) in the region are anticipated. Research proposals have been submitted
to the USDA, NIH and UCRF.

Ideally, this work will continue to generate peer reviewed publications, and presentations in national and
international scientific events.

Internal resources are located at the University of Connecticut. They include Dr. Diane Burgess (School of
Pharmacy), Dr. Yi Li (Department of Plant Science (CANR), Dr. Herbert Van Kruiningen, Dr. Richard French
(Department of Pathobiology CANR) and Dr. Isaac Ortega (Department of Natural Resources Management and
Engineering). External resources include Dr. William Smith/Mr. Fred Launer (USDA, Sutton, Ma) and Dr. Marvin
Grubman (Plum Island, USDA-ARS, Greenport, New York).

Standard methods and techniques, which are tailored to specific research needs, will be applied.

Targeted audiences include students, scientific community and the public at large.

The research results are evaluated as they are generated, papers are prepared and submitted for publication
and these in tun are peer-reviewed prior to acceptance.
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INDIVIDUAL PLANS (Research and Extension, Multi-Discipline, Multi-State, Multi-County)

Business Planning Using Risk Management Tools
While farmers have traditionally done a good job of producing, they have often neglected to develop a

business plan. This is especially important when undergoing change - whether expanding the current enterprise or
developing a new market or product. Dr. Steve Ford, Penn State University, in his paper, "Financial Analysis for
Various Expansion Strategies", demonstrates the inability of a farm to meet its debt service obligations after

choosing an expansion strategy. This educational program will improve the ability of farm business owners to

evaluate alternative strategies for reaching their farm goals. Strategies for reducing risk will be evaluated during the
business planning,

Success is measured by farm owners investing in order to change and improve their cash flow and
profitability, while adopting strategies to reduce the potential losses.

Desired outcomes include case studies of farms undergoing change that will be discussed in an Extension
Publication and in Extension newsletters.

Partners of the program include the Connecticut Farm Bureau, Eastern Connecticut Resource Conservauon
and Development, CT Department of Agriculture, and USDA Risk Management Agency.

Key components of the program description involve workshops that will allow farm owners to put ideas
and goals into writing. Homework berween sessions will require research into potential income and expenses of
enterprise change. A personal session with a financial advisor will provide an outside view on the completed
business plan.

Farmers applying for loans will be targeted through their bank contacts, as well as the CT Dept of
Agriculture's Farm Viability Program's participants. Extension business planning workbooks will be utilized, as well
as marketing and financial specialists invited as speakers.

Target audiences consist of farmers already in business and considering change in their enterprise.

Evaluations of the understanding of the concepts of business planning will be conducted before and after
workshop sessions. Cash margins of the business will be compared before and 2 years after the program.

Agricultural Waste Management Planning
Cooperative Extension System Focus: Modern livestock management practices involve housing increasing

numbers of animals in ever larger roofed structures. Manure and other wastes generated accumulate, usually just
outside the barn having been removed from the building through some mechanical process. Large volumes of
material need to be stored until such time as field conditions allow the manure to be spread on cropland. Past
practice has been to basically dig large holes in the ground and allow the wastes to accumulate. Research has shown
that this practice should no longer be allowed to continue in Connecticut. Due to the lack of clay particles in most
Connecticut soil these unlined storage structures never seal and continually leak water contaminated with nutrients,
bacteria and other pollutants into ground water. Most of these existing storage structures are also undersized. The
USDA-EPA Unified National Strategy for Animal Feeding Operations requires that waste storage facilities be
constructed to contain all runoff from a 25 year 24-Hour storm event (7 inches of rain in 24-hours for CT) without
runoff. This CES educator is 2 member of an interagency team that conducts on site assessments of the potential
and actual pollution sources on farms and recommends a plan of action to clean up existing pollution and reduce the
risk of future environmental contamination.

Measures of success are based upon the number of storage structures constructed or upgraded, the number
of pollution sources eliminated and changes in the attitudes of producers as evidenced by the numbers of operations
applying for cost share assistance.

Outcome products desired include agricultural waste management plans and Extension publications.
Specifically desired is an Extension publication on the rationale behind environmental stewardship and the potenual
hazards to public health that can come from manure entering drinking water supplies.

Partners of the project include USDA NRCS, USDA FSA, Connecticut DEP and Connecticut farmers.

This is an ongoing project with an open ended MOU between agencies to cooperate. This project involves
a risk assessment of the farmstead by representatives of each agency and the farm. All existing or potential risks to
the environment are identified. A plan is developed to clean up existing pollution, and to minimize risk of future
contamination. Government cost share is applied for if possible from federal and state sources. Farmers agree to
implement the plan in a timely manner - usually within 3-5 years.

Due to the individual nature of farm operations individual farm visits are the preferred method for
educational efforts. Some meetings or workshops are conducted at least semiannually to raise awareness of cost
sharing opportunities and the consequences of environmental contamination. These meetings are not well attended
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if the focus is on environmental issues - so including environmental topics in PAT programs, and other meetings
also generates some interest. :

Target audiences consist of livestock producers of all sizes.

Evaluation techniques include: Ongoing monitoring of the number of producers signing up for cost sharing
with NRCS and FSA; Neighbor complaint reduction/satisfaction after team response to a farm that has been named
in a complaint to DEP; Number of structures/practices planned; Number of pollution problems cleaned up with an
estimate of environmental impact; and the number of structures built.

Farm Safety Training _
Cooperative Extension System Focus: Convene an advisory committee to assess the current status of farm

safety needs in Connecticut. Develop educational program as appropriate to educate producers to the health
hazards identified in the assessment. Evaluate the success or failure of the educational program.

The most desirable measure of success would be if the needs assessment identifies no significant risks to the
farm population. If an issue is identified as “risky,” an educational program is developed. The measure of success
will be to realize a downward trend in the number of incidents of the injury caused by the identified risk.

Desirable outcome products can not be identified until the exact problem is specified.

Potential partners of the project might include: CT Health care providers (UConn Medical Center?);
Medical insurance companies; CT Department of Labor; Commodity groups; CES Forestry Team; CT State
foresters; and Shellfish industry representatives.

Assessment of risks through worker injury records will probably take at least 1 year. Development and
implementation of an educational mtervention program will occur during the remaining 4 years of this plan.
Evaluation of the program will occur in the final year of this plan.

One project strategy is to network in order to obtain participation on an advisory committee. Another
strategy is to conduct an assessment using input from advisory committee representatives and other sources of data.
Audience identification and methods cannot be delineated until risks are identified. '

Target audiences can not be identified until the risks are specified.

Evaluation techniques can not be identified until the risks are specified.

Greenhouse Integrated Crop Management (ICM)

Integrated crop management (ICM) is the use of a variety of pest control methods designed to protect the
environment and to produce high quality crops with the most judicious use of pesticides and fertilizers. Some of the
risks associated with pesticide use include pollution of ground and surface waters, resistance of pests to pesticides
and pesticide applicator safety. For greenhouse crops grown for their aesthetic value, there is a low tolerance for
pests making the implementation of ICM strategies more challenging for the grower (Parrella and Jones 1987). The

greenhouse/nursery industry is the largest segment of CT agriculture, generating 26% of the total cash value of

receipts.

The adoption of ICM practices will foster the use of pesticide alternatives including biorational pesticides,
cultural controls and biological control. This ICM adoption will result in the increased use of less toxic pesticides
and those with lower leaching and runoff potential, and reduction in pesticide active ingredient among the
participating growers. Growers will also participate in educational programs leading to private pesticide applicator
recertification and will learn about the pesticide safety, risk management and the proper application of pesticides.

Desired outcome products will include peer-reviewed articles, articles for national magazines such as
Northeast Update for GrowerTalks magazine, Extension publications and fact sheets and use of electronic media
for dissemination of information via the UConn IPM web site.

Partners of the project include the Connecticut Greenhouse Growers Association, CT Department of
Environmental Protection, CT Agricultural Experiment Station, University of Massachusetts (MS) and New
England Floriculture, Inc. (MS).

The goals of the Greenhouse ICM program are to provide pesticide users with the knowledge, skills,
methods, experience and confidence needed to produce high quality crops with the safest and least amount of
pesticides. Up-to-date research results (based upon review of the literature and consultation with colleagues) will be
incorporated into educational programs and publications over this five-year period.

A key educational component will be ICM full-season field training programs for growers consisting of
hands-on intensive training in the field. The goal is to provide pesticide users with the knowledge and skills to begin
adoption of ICM practices and techniques. Some of the topics covered on these educational site visits include ICM
goals and benefits, monitoring for key pests, use of cultural and biological controls, resistance management, and
proper nutrient management. Additional growers will be reached via site visits, and educational programs and
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publications. 5 growers will be reached via full season training per year. 150 growers will attend educational
programs. 50 growers will attend educational programs to receive private pesticide applicator recertification credits.

The target audience for the Greenhouse IPM program is wholesale and retail growers of bedding plants,
hanging baskets, flowering pot crops and herbaceous perennials. In 1997, 231 wholesale growers produced
floriculture crops will a wholesale value of 45,272,000 dollars on 6,362,000 square feet of production. (NASS
Survey)

The evaluation techniques used consist of Greenhouse ICM/IPM standards, which will soon be developed.
In addition, a random sample of clients will be surveyed annually to determine the use of ICM/IPM methods and to
assess if learning occurred.

Introduction to Horticulture Course

Focus: The interest in horticulture and gardening is at an all time high in the United States. Various surveys
(National Geographic, 1995) rank gardening and horticulture as the number one leisure time activity in the United
States, with approximately 90 million households involved in some type of gardening. Introduction to horticulture
presents the fundamental concepts of plants structure, growth and development using horticultural plants as models.
As such it is an academic and well as a practical course that will teach participants about horticulture with a
particular emphasis on a more sustainable approach with reduced energy inputs and practices. Thus actions that are
taken at the individual level can have positive environmental and community consequences.

The academic program focus is for the West Hartford campus with a statewide draw of two major
audiences, students (consumers) and commercial horticultural practitioners.

The overall impact in teaching a course will be the change in knowledge base of the participant and how
much knowledge they have gained due to this course. Additionally any changes in behavior such as changingto a
career or going back to school (as was the case this semester with a number of students) are measures of success and
or impact.

The most desirable outcome is an increase in the number of students participation in the course.

Partners of the program include one internal linkage and two external linkages. The internal linkage is with
the Department of Plant Science. The external linkages are the Connecticut Nurserymen’s Association and the
Connecticut Groundskeepers Association.

This will be an ongoing program with a course offered each spring. The unique feature of this course is
that participants can take the course for credit or non-credit. Introduction to Horticulture is a 3 credit hour course
with one weekly class meeting, including lecture and lab discussion sessions.

Introduction to horticulture presents the fundamental concepts of plant structure growth and development
using horticultural plants as models. An introduction to the basics of plant biology, physiology, reproduction and
genetics and how these functions are affected by environmental, chemical and mechanical manipulation will be
presented. Specifically the course will: Familiarize students with basic terminology and the structure/function
relationships of horticultural plants; Acquaint students with the basic physiological and genetic mechanisms involved
in plant growth and development throughout the entire life cycle from seed germination to plant maturity; Explore
the ways man has manipulated growth and development of horticultural plants for food production and landscapes;
and Discuss contemporary issues that impact horticulture such as biotechnology, world food problems, natural
resource conservation, global warming and sustainable production systems (particularly landscape systems).

Methods will include announcing the course in the University catalog and through industry newsletters.
The research strategy will include a yearly update of course. Both will be targeted to audiences that will include
students (consumers) and commercial horticultural practitioners.

Target audiences for the program effort includes students (consumers) and commercial horticultural
practitioners.

Evaluation techniques consist of University instructor evaluations and personal evaluations.

Connecticut Shellfish Hatchery - Aid to Public/Private Aquaculture and Resource Enhancement
Cooperative Extension System Focus: The Connecticut Interagency Coordinating Committee has listed

priority concerns for legislative action and improved industry organization. The issues will redraft the goals of the
fifteen-year old Connecticut Aquaculture Findings and Recommendations document, that allowed a very successful
shellfish development program 1982-98. Local shellfish commissions, private companies, the state Department of
Agriculture - Bureau of Aquaculture, the National Marine Fisheries Service, and University of Connecticut CES will
address current production problems: breeding of MSX and dermo resistant oyster seed, hatchery and nursery
techniques for improved vigor strains, and expanded program on fish and algae culture. The University Marine
Research Laboratory facility in foreseen as an "Aquaculture Experiment Field Station" in Noank. Interaction with
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all potential organizations and the community will enable funding and the participation of research faculty,
technicians, graduate and vocational aquaculture students in shellfish husbandry programs for Connecticut. Related
research proposals (Sea Grant) have been developed with first nation (Mashantucket) interests in converting their
aquaculture facilities to marine applications.

Measures of success will include: State bonding to renovate and establish a shellfish hatchery at Noank;
public/private stock enhancement in the field with new grow-out methodology; new mechanism for disease
resistance and the number and procedures changed within the aquaculture industry; information articles/brochures
on the knowledge and practical advancement in this field.

This work will result in the presentation and expertise exchange at national shellfish meetings; peer reviewed
publications and implementation via Extension bulletins; successful genetic selection of superior oyster, scallop and
clam stocks; improved resource economic ratio for the industry.

Partners are: Industry (shellfish producers and N.E. hatcheries), Connecticut Department of
Agriculture/Bureau of Aquaculture, National Marine Fisheries Service, Connecticut legislature, local town shellfish
commissions.

The organizational team will continue to plan hatchery construction and apply funding to the restoration of
the Marine Research Laboratory as an industry/community asset. Opportunities for faculty, student and vo-aqua
intern projects on shellfish biology and field ecology will be expanded. Special town activities on public shellfish
bed enhancement will be enabled and annual shellfish production values will increase. Important scientific
techniques to reduce the increasing spread of oyster diseases will be pursued to help revitalize a severely impacted
Connecticut resource.

Strategies include: 1) The shore-based, high- quahty seawater laboratory is essential for all plans outlined. 2)
The evaluation of improvement needs and implementation in local coastal waters will create new management
guidelines. 3) Involvement of local schools and the vo-aquaculture students will provide unique education and work
experience models.

Target audiences are shellfish industry producers, hatchery technicians, shellfish scientists (genetics);
Connecticut Department of Agriculture, Department of Environmental Protection (fisheries management and
environmental impact), National Marine Fish Service (researchers and field ecologists), the Connecticut Legislature,
Town Shellfish, Harbor Management Commissions and the local community.

Evaluation techniques are project accomplishment, research, teaching and field application of shellfish
studies concentrated in a coastal laboratory within Eastern Long Island Sound (MRL at Noank) and the direct ties
with educational programming of the S.E. Connecticut Regional Vocational Aquaculture school undergoing site
review selection.

Turfgrass Integrated Pest Management
Cooperative Extension System Focus: To educate, train, and assist commercial and non-commercial

individuals, companies and governments on IPM principles. The purpose is to increase awareness and adoption of
IPM methodology. For information on significance of this issue see: State of Connecticut Integrated Pest
Management Program 1990-1999 Annual Reports to the Legislature.

The plan is to work with the turfgrass service industry conducting applied research through full-season field
training. Work with turfgrass industry disseminating applied research results through educational Extension or
College credit courses, twilight meetings, state and regional conferences, and other events. Consulting activities with
the turfgrass service industry, golf course supenintendents, municipalities, schools, and state and government
agencies.

Pesticide and fertilizer impacts will be measured through surveys to assess use and obtain reductions as a
result of training and education. Individuals and businesses will change nutrient and pesticide management
strategies after training to be documented by surveys and record review.

Outcome products desired include the Turfgrass Integrated Pest Management Manual, new and updated
Extension fact sheets, an insect collection, turfgrass pathology collection and possibly development of a turfgrass
training video.

Resources of the program include the Connecticut Department of Environmental Protection, which is a
source of external funding. Two grants are provided by the CT DEP. The first is the DEP 319 grant: Development
of A Turfgrass Integrated Pest Management Manual, collaboration with industry groups including the Connecticut
Grounds Keepers Association and the Environmental Industry Council for manual input. The second is the DEP
319 Quinnipiac River Grant Project, collaboration with lawn care operators, municipalities, CT DEP, Quinnipiac
working groups and homeowners.
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Partners of the program include the Department of Plant Science, Department of Natural and renewable
resources, CSREES Water Quality and the Northeast IPM program (MS).

Key components of the program description involve a plan to conduct applied research through full-season
field training in the Quinnipiac River Watershed, CSREES Water Quality program and possible other future
watershed projects. The plan is also to disseminate applied research results from the DEP 319 Turfgrass Manual
and Quinnipiac River Watershed, Department of Plant Science turfgrass program, Water Quality Sustainable
Landscape program and NE IPM programs. In addition, educational Extension or College credit courses, twilight
meetings, state and regional conferences, and other events will be held. Consulting activities with the turfgrass
service industry, golf course superintendents, municipalities, schools, and state and government agencies is also part
of the plan.

Other key components of the program involve a plan to work with the turfgrass service industry conducting
applied research through fullseason field training in the Quinnipiac River Watershed, CSREES Water Quality
program and possible other future watershed projects. Work with turfgrass industry disseminating applied research
results from the DEP 319 Turfgrass Manual and Quinnipiac River Watershed, Department of Plant Science
turfgrass program, Water Quality Sustainable Landscape program and NE IPM programs. Educational methods to
be used include educational Extension or College credit courses, twilight meetings, state and regional conferences,
homeowner demonstrations and other events. Consulting activities with the turfgrass service industry, golf course
superintendents, municipalities, schools, and state and government agencies. The total number of approximate
program participants to be 13,000 to 15,000 people.

The target audience includes the turfgrass service industry (lawn care operators), golf course
superintendents, municipalities, schools, master gardeners, homeowners and state and government agencies.

Pesticide and fertilizer impacts will be measured through surveys to assess use and obtain reductions as a
result of training and education. Individuals and businesses will change nutrient and pesticide management
strategies after [PM training, to be documented by surveys and record review.

Agriculture/Home Horticulture

Cooperative Extension System Focus: Home Horticulture and how it impacts the environment is a critical
issue in Connecticut as well as in Hartford County. People are very interested in learning about the environmental
impacts of the chemicals and pesticides used around the home lawns and landscape plants. People are also
concerned about the food value of the gardening by the individual home owners or the community gardens in an
urban area like Hartford. The Cooperative Extension provides research based, practical, useful information in the
areas of Environmental impacts of the chemicals used in gardening as well as the importance of food production for
low income communities through community gardening. This information is extended to the residents through the
educational programs, educational leaflets and volunteers trained through the Extension Master Gardener program.

An anticipated measure of impact is based upon the successful completion of the following plan. Fifty
individuals will be recruited from the Hartford area to be enrolled in the Extension Master Gardeners training
program each year. These individuals will go through the thirteen week, intensive training in gardening and home
horticulture. Before the training the individuals enrolled will be asked to take a pre-test to measure the level of
gardening knowledge individuals have. At the end of training the post test will be given to find out the information
gained, skills learned and attitudes changed as a result of this training. Volunteers will be provided with the
opportunity to go through the 60 hours of in-service supervised training with some outreach education
opportunities in the area of community gardening and urban gardening. It is expected that total of 3000 volunteer
hours will be donated as a volunteer time per year resulting in the saving of approximately $30,000 Dollars.

Based on the information gained through the experience of working in urban gardening and community
gardening, two Extension publications will be written- one in Basics of Community gardening and the second in the
area of Urban gardening.

Partners of the program include Master Gardeners, Extension council members, Extension educators, the
City of Hartford and community volunteers.

Key components of the program description involve the recruitment of volunteer Master Gardeners, the
recruitment of volunteers for community gardening, 12-week Master Gardeners training and evening educational
workshops in gardening/home horticulture for people who can not attend classes in the daytime.

The strategy is to provide Master Gardeners’ training through evening gardening workshops.
Approximately seventy individuals will participate. In order to evaluate this particular strategy, data will be collected
on the process involved in starting and sustaining a community garden.

The target audience for the program consists of Hartford area residents.
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Evaluation techniques include pre and post tests and surveys. Volunteers will be surveyed after one year on
the skills learned, knowledge gained, and money saved as a direct result of the educational and training efforts of this
faculty member.

Molecular Aspects of Genetic Improvement in Dairy Cattle
Focus: With the advent of modern techniques in quantitative genetics, improvement in selection accuracy

over the last 30 years has fostered rapid gains in genetic merit of dairy cattle. However, little is known about
molecular mechanisms involved in genetic superiority for production traits in dairy cattle. This program is aimed at
investigating the potential involvement of genes involved in regulation of growth hormone secretion, as growth
hormone is the major galactopoietic hormone in cautle.

Measures of success will be these studies resulting in improved understanding or genetic mechanisms
regulating growth hormone secretion in dairy cattle.

This work will result in discovering novel information, publication would then be likely.

Partner will be Linda Strausbaugh, MCB faculty at UConn, who 1s providing lab space and collaboration in
these studies.

Akey component of the program is polymorp}nsms in genes regulating growth hormone concentrations
will be associated with genetic merit for milk production traits in dairy sires (durauon 3 years).

Strategies include: isolate, clone and sequence CDS and promoter regions of genes involved in regulating
growth hormone concentrations, including growth hormone-releasing factor, somatostatin, growth hormone-
releasing factor receptor and the five somatostatin receptor types.

Target audiences will be anyone interested in molecular mechanisms regulating genetic merit for milk

production in dairy cattle.

Dairy Science Teaching Activities

Focus: There are students who are interested in learning about Dairy Science. This teaching program 1s
structured to meet those needs.

Measures of success will be an increase in knowledge for the students who enroll in the courses.

Outcome products desired would include stimulating student thinking in the subject area.

Key components of the program are available at http://www.sp.uconn.edu/ ~ansc/courses/275/275 html
and .../277/277 html.

Educational methods would include traditional lecture approach coupled with hands-on lab exercises.

Target audiences will be interested students. '

Physiology of the Corpus Luteumn
In cattle and other species, the corpus luteum plays a vital role in the regulation of the estrous cycle, fertility

and maintenance of pregnancy and hence in subsequent milk production. Abnormal CL function has been
implicated as a cause for early spontaneous abortions in cattle. Embryonic mortality accounts for the majority
(40%) of reproductive failure in all domestic species and is therefore a major constraint to productivity. To
comprehend and rationally alleviate reproductive wastage in livestock of economic importance, a more complete
understanding of luteal function and particularly luteal regression, is mandated. The basic data obtained in this
research program maybe be applied on the farm to reduce the estimated annual losses of at least $400 million to the
USS. beef industry, $280 million to the U.S. dairy industry and $100 million to the U.S. sheep industry.

Measures of success include an average of three peer reviewed scientific manuscripts published annually and
the generation of external research support. Current support from the USDA includes a grant to study bovine
corpus luteum function ($140,000) and another to study sheep CL function ($195,482).

This work will result in a minimum of two peer reviewed scientific manuscripts should be published
annually.

Parmers will be: Research partner, John McCracken, UConn, Co-Prncipal investigator on a USDA grant
entitled “Oxytocin and molecular mediators of luteolysis in sheep” and USDA: Principal investigator on a grant
entitled “Endothelin-1 and bovine luteolysis.

a) Bovine grant: The long term goal of this research plan is to gain a clearer understanding of the processes
controlling regression of the bovine corpus luteum (CL). Premature cessation of luteal function is a significant
cause of reproductive insufficiency in cattle. Rational intervention to alleviate this wastage is difficult due to a lack
of understanding of luteolysis. The immediate objective is to test the hypothesis that endothelial cells and their
biosynthetic product, endothelin-1 (ET-1), play an important luteolytic role in bovine CL function, at least in part,
by mediating the effects of PGF-2a.. To achieve this objective, the specific aims of the program are (1) to determine
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number of endothelial cells, luteal content and syntheisis of ET-1, expression of ET-1 and regulation of ETA
receptors in luteal cells; (2) to clarify the cellular mechanisms by which ET-1 inhibits progesterone production; (3) to
determine of ET-1 injected directly into the CL induces luteolysis: and (4) to determine luteal secretion of ET-1 and
progesterone during spontaneous and PGF-20. induced luteolyss.

Sheep grant: The first aim of this project is to determine the essential role of oxytocin by selectively
reducing luteal oxytocin during the mid luteal phase in intact sheep by repetitive systemic infusions of subluteolytic
levels of PGF-2a.. ‘The second aim is to investigate molecular mechanisms involved in the antisteroidogenic and
structural effects of PGF-2a during luteolysis in sheep. Luteal tissue will be harvested and analyzed for steroiogenic
acute regulatory protein, ET-1, heat shock protein 70, and monocyte chemoattractant protein. The third aim is to
employ the ovarian autotransplant model to investigate the mediating role of ET-1 in PGF2a-induced luteolysis.

Strategies will include utilizing a wide range of experimental techniques from molecular biological to whole
animal studies.

Target audiences are reproductive physiology scientists, College students.

Evaluation techniques will be publication in well respected scientific journals.

Field Comn and Forage Crop Integrated Weed Management
Production of field and forage crops are vital to the dairy industry in the region. With cash sales of 659

million dollars in 1997, milk continues to be the top contributor to overall agricultural marketing in New England.
215,000 acres of field com grown in the six New England States are valued at 103 million dollars. In Connecticut,
the dairy industry produced over 500 million pounds of milk valued at 77 million dollars. 38,000 acres of field corn
valued at 18 million dollars, and 72,000 acres of hay valued at 15 million dollars are currently grown in Connecticut.
Farmers feeding 68,000 head of cattle in Connecticut valued at 50 million dollars depend heavily on production of
high quality forage.

Nationwide studies continue to show the potential for groundwater contamination by herbicides may be
much greater than was commonly believed a decade ago. This problem particularly raises public concern in New
England where agricultural and suburban areas are situated in close proximity to one another. Alternative weed
management practices that reduce the use of herbicides with moderate and severe risk potential for soil leaching in
watershed areas will likely reduce the potential for future contamination of groundwater. Use of herbicides with
lower leaching potential, reducing dosage rates of existing treatments and increasing grower adoption of new weed
control alternatives are needed to achieve effective and environmentally sound weed management in field and forage
crops and is an important step in maintaining groundwater and environmental quality. Extension IPM programs
typically center upon insect management. Because of these programs, insecticide use has declined. The Connecticut
Integrated Weed Management (IWM) Field and Forage Crop Program is primarily focused on weed control and
herbicide use. This program is the only IWM program for field and forage crops in the New England States.

Special ACT 86-44 of the Connecticut General Assembly ordered the Connecticut Department of
Environmental Protection (DEP) and others to investigate the occurrence of pesticides in ground water in the state.
The study tested ground water at 59 sites, including croplands, golf courses, and residential areas. Studies were
initiated in response to the detection of widespread contamination of wells in Connecticut by EDB previously
thought to pose little risk of ground water contamination. Results from this study submitted to the legislature in
1991 detected 24 pesticides in ground water wells in Connecticut. Pesticide concentrations exceeded federal health
advisories at seven of the sites. Atrazine, the most widely used corn herbicide, was found in 79% of the test wells in
Connecticut where atrazine was applied. Metolachlor, alachlor, and cyanazine, three frequently used corn herbicides
were found in 36%, 20%, and 33% of the test wells respectively, where these materials were applied. Owing to those
materials having found their way into a high percentage of ground water wells tested in Connecticut, programs,
which emphasize reduced herbicide loading into watershed areas, should pose a significant positive impact on the
water quality of Connecticut and the other New England States.

Ground water supplies about 28% of all water used in Connecticut. Approximately 33% of the State’s
population rely on ground water for domestic use. Therefore, contamination of ground water is of great concern to
the residents of Connecticut. The DEP study showed that the ground water in a large percentage of test wells in
Connecticut was contaminated with pesticides. Such contamination opens to question the safety of the water for
drinking and other domestic uses. Contamination may pose health risks to certain individuals. In such cases,

alternate water sources must be found or filtration systems must be used. Property values will decline when
domestic water sources are contaminated with pesticides. Elimination of the use or significant reductions in the use
of herbicides with the greatest likelihood of causing water contamination by using an IWM approach is a viable
corrective approach.
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Cooperation Extension Focus: The potential for groundwater contamination by pesticides may be much
greater than was commonly believed a decade ago. Concerns involving herbicides in groundwater, particularly the
most frequently used field com herbicides have substantially heightened public awareness regarding the safety of the
water. The effect of herbicides on water quality will continue to be a major public issue. Reducing herbicide use
and managing needed treatments on field corn and other forage crops will be an important step in maintaining
groundwater and environmental quality. With the large acreage of field and forage crops in the New England
region, and the national goal of having IPM programs in place on 75 percent of the nation’s farmland acreage,
reduction in pesticide use is of national as well as local importance.

Control of triazine resistant and other problem weeds in field corn has resulted in increased herbicide use
on many farms. These problems have also placed additional burdens on production costs and agricultural viability.
Financial hardships currently facing many farmers have led to considerations that farm profitability might be
increased by reducing the rate or use of pesticides, if effective less costly alternatives were available. TWM strategies
provide growers with effective weed control yet reduce the amount of herbicides required to provide this control.
Alternative weed management practices that significantly reduce the use of herbicides with moderate and severe risk
potential for soil leaching or runoff in watershed areas will likely reduce the potential for future contamination of
ground and surface waters. The problem of increased weed pressure, coupled with the groundwater concerns of
field com herbicides, has increased the demand for greater utilization of IWM practices for weed management in
field com. '

Measures of success are defined as the change of knowledge or behavior with respect to farmers. Farmers
will increase use of recommended integrated weed management practices for field corn and other forage crops to
maintain or increase crop yields. Farmers will reduce the amount of herbicides used to achieve needed weed control
for field and forage crop production as shown in Extension demonstrations and maintain or increase agricultural
viability. Farmers will decrease the use of those herbicides classified as having severe potential for soil leaching in
order to reduce and prevent water degradation from pesticides.

Desirable outcomes include: Journal articles, abstracts, conference presentations and papers for professional
audiences, growers meetings at on-farm demonstration plot sites during the growing season and winter meetings,
grower meetings for farmers in other New England States, impact sheets to legislators, USDA. Extension
publications, fact sheets. Experiment Station bulletins, and articles in trade publications.

Resources of the program include: The Consolidated Farm Service Agency, The National Resource
Conservation Service, The Connecticut Department of Environmental Protection, The Connecticut Department of
Agriculture, The Connecticut Farm Bureau, and the Soil Conservation Districts.

The Connecticut Integrated Weed Management (TWM) Field and Forage Crop Program is a research-based
program which addresses herbicide use by farmers growing field corn and other forage crops. The objectives of this
program are to use an WM approach to reduce the rate and number of herbicides used in field corn and other
forage crops through field-scale applied research and on-farm demonstration plots. TWM training and education to
field and forage crop growers, and delivery of new techniques through educational materials such as the existing
New England Guide to Weed Control in Field Corn and other widely read publications are also important aspects of
the program. Individual farm educational programs and group meetings are held throughout the year to deliver the
results of the TWM recommendations for field com and other forage crops. On-farm research and demonstration
sites are established across the State to demonstrate alternative management strategies on weed control and yields of
field com. Farmers implementing demonstration trial results are primarily responsible for the success of the
program. Farmers can use the knowledge gained from this program to resolve problem weed infestations; lower
crop production costs, and address environmental concerns including the potential threat of agricultural chemicals
on water quality.

To achieve program goals, individual grower and group meetings are organized throughout the season.
Meetings at on-farm research trial sites allow growers to view the results of new technological advances. These
research trials provide the basis for improved IWM practices and recommendations for weed control in field and
forage crops. Grower training in proper weed identification and weed scouting is a high priority. Successful

growers in the program integrate cultural, mechanical, biological, and chemical control strategies into a systematic
approach to optimize crop yields while minimizing the environmental impact associated with agricultural chemicals.
Field-scale applied research and on-farm site demonstration plots evaluating the effectiveness of reduced dosage
rates of currently available and recently developed preemergence and postemergence herbicides on weed control and
crop yields allow growers to make sound weed management decisions. New herbicide-tolerant corn hybrid variety
trials introduce farmers to weed management alternatives. Narrow row com plantings and competitive crop
varieties, two cultural practices that could reduce herbicide use, will be included in demonstration projects. The
studies will evaluate losses due to weeds, and the potential environmental and economic benefits resulting from

54

a

13 ‘ 1
[Py



1 PRI AT RSO EE S SRS OISO T -

O

B
S—

[t

.

different weed management practices. The research trials serve as valuable educational demonstration plots that
provide growers with the knowledge, experience, alternatives, and confidence needed to produce optimum yields of
field corn with the safest and least amount of pesticides.

Target audiences of the program consist of field and forage crop producers.

The impact of the program on participating clientele is evaluated by written and oral surveys to help
determine the success and effectiveness of the IWM program. Producer satisfaction with knowledge gained and

* weed control is assessed in addition to the number of acres impacted, and adoption rate of new practices. Review of

pesticide application records and grower interviews document the reduction in the pounds of pesticide active
ingredient and change in pesticide use. Pesticide cost is determined and compared with previous years.

Pesticide Applicator Tramning
Focus: As put forth in the Federal Insecticide, Fungicide and Rodenticide Act (FIFRA), any person who

applies pesticides which are classified as restricted-use by the U.S. Environmental Protection Agency (EPA) or the
CT Department of Environmental Protection, (DEP), must be certified by the State of Connecticut. FIFRA Sec.
23. states, “The (EPA) Administrator shall in cooperation with the (States) Secretary of Agriculture, use the services
of the cooperative State Extension services to inform and educate pesticide users about accepted uses and other
regulations made under this Act.” Furthermore, the CT Pesticide Control Act of 1975 requires that applicators
maintain their competency by participating in continuing education opportunities or re-testing every five years. The
importance of such competency is amplified by the extensive areas involved, the quantities of pesticides applied, and
the ultimate use of many commodities as food and feed. Practical knowledge is required concerning relevant soil
and water problems, preharvest intervals, re-entry intervals, phytotoxicity, potential for human injury, environmental
contamination and non-target injury.

Currently, there are 915 private pesticide applicators and 1,084 commercial ornamental and turf applicators
certified in the State of Connecticut. Each year approximately 100 individuals seek certification as private
applicators and another 300 as commercial oamental and turf applicators. Consequently, there is a great and
consistent demand for pesticide applicator training and recertification programs. Additionally, the safe and effective
use of pesticides is a major public concern. Consumers who have questions regarding pesticides and their uses turn
to the Extension system for unbiased information. Conversely, pesticides are routinely mishandled and improperly
applied by consumers for control of pests in the landscape, garden and home. The need for consumer education
about pesticides and pesticide related issues is evident. Currently there are problems and concerns related to the
quality of ground and surface water in Connecticut. Pesticides have been identified as a contributing non-point
source of pollution to these resources. Pesticide users can reduce the impact of pesticides on these water resources
by using proper pesticide storage practices and by properly rinsing and disposing of empty pesticide containers.]

Measures of success include: 1,500 individuals will participate in educational programs leading to private
pesticide applicator recertification; 450 individuals will participate in short courses to prepare for commercial
omamental and turf pesticide applicator certification; 800 commercial ornamental and turf professionals will
participate in continuing education programs leading to pesticide applicator recertification.

This work will result in: 1) Agricultural producers, ornamental and turf maintenance professionals and
consumers will learn about proper pest identification and control options. 2) Agricultural producers, ornamental
and turf maintenance professionals and consumers will learn about the potential of pesticides to become point and
non-point source pollutants and hazardous waste and how to properly store and dispose of pesticides. 3)
Agricultural producers and ornamental and turf professionals and consumers will learn about pesticide safety
(selection, handling, mixing, loading, application, etc.). 4) Agricultural producers, ornamental and turf maintenance
professionals will learn about the importance of properly and frequently calibrating application equipment. 5)
Agricultural producers, omamental and turf maintenance professionals and consumers will improve their use of
personal protective equipment when handling pesticides. 6) Agricultural producers, ornamental and turf
maintenance professionals and consumers will learn the importance of reading, understanding and following
pesticide labels.

The University of Connecticut Cooperative Extension System Pesticide Coordinator maintains linkages
with the following agencies: University of Connecticut faculty and staff; Connecticut Department of Environmental
Protection; Connecticut Agricultural Experiment Station; grower and clientele groups; USDA Cooperative States
Research Education and Extension Service; USDA Natural Resource and Conservation Service; USDA Farm
Service Agency; US Environmental Protection Agency; Environmental Industry Council; New England States
Cooperative Extension Services; Connecticut Farm Bureau; Connecticut Department of Agriculture. The results of
these collaborations are improved program communication, and meeting coordination. The most significant
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collaboration is with CT Department of Environmental Protection, Pesticide Management Division. Regular
dialogue allows for quick response to various issues regarding pesticides.

The pesticide education program provides opportunities for both private and commercial pesticide
applicators to maintain their competence through participating in continuing education (recertification) programs.
Programs are offered in each county on an annual basis and as part of commodity meetings which are held
throughout the year across the state and across the region.

Extension offers short courses for individuals interested in becoming certified as commercial supervisory
ornamental and turf applicators. Courses consist of 25 contact hours and are team taught. Extension also offers a
series of twilight (evening) meetings offering hands on training for omamental and turf applicators and provides
recertification credit. Additionally, the Extension System co-sponsors an annual Turf Conference with the CT
Grounds Keepers Association reaching an average of 1,400 individuals and providing recertification credit.

Strategies will include: Consumers will be reached directly through response to individual requests, invited
presentations and through the volunteer Master Gardener Program. Additionally, as part of the Integrated Pest
Management program growers and omamental and turf applicators receive intensive one-on-one training from
Extension on many pesticide applicator topics. The following materials and technologies will be used: Extension
publications, fact sheets supporting various health, environmental and pesticide safety related topics; conference
presentations; newsletter articles; updated ornamental and turf training manual; impact sheets to legislators, local
government officials, Extension educators, USDA agencies; updated private applicator training manuals and
materials; workshops, seminars, presentations for client groups; use of electronic media for dissemination of
information.

"The Cooperative Extension System will provide continuing education opportunities to private and
commercial ornamental and turf pesticide applicators. Meetings will be held in each county at the Extension
centers on an annual basis. Presentations will be made at commodity meetings on an as requested basis. Fact
sheets, slides, videos etc. will be used as supporting materials. The CES will also provide initial certification traming
for ornamental and turf commercial applicators. An ornamental and turf short course will be offered twice a year,
providing training for initial certification. A training manual for this course will be updated. Hands on turf and
landscape ornamentals hands on workshops will be presented. Training will be provided to volunteer Master
Gardeners who in tun will provide information to consumers calling the Extension System secking related
information. The CES will provide pesticide education to consumers as a result of direct inquiries, in response to
requests for presentations.

Program evaluations will be conducted at county level general recertification meetings to evaluate impact of
recertification programs on participating clientele and assess their training needs. Numbers of private applicators
attending for recertification will also be used to determine demand for programming. Pre and post tests will be used
to assess knowledge gained by participants in the ornamental and turf short course. Numbers of individuals
successfully completing the state certification process will indicate a measure of success of the Extension training
effort compared to the pass rate of non-participants. A written evaluation will be conducted at the conclusion of
the Master Gardener training session on health, environment and pesticide safety. Where presentations to

community groups have been made, informal evaluation of impact will be made through feed-back from organizing
individuals.

Equine Teaching :
Academic Program: There are approximately seven million horses in the United States at the present ume.

This number is rapidly growing from a low of approximately 3 million reported in 1959. The 1959 numbers showed
a rapid decrease from the 1915 report of approximately 26 million equine. The initial decrease of horse numbers
resulted from the rapid mechanism of farms and the development of gas driven tractors etc. The remarkable
increase in horse interest and horse numbers is thought to the result of increasing leisure time and spendable
income. Whatever the reason there is an explosion in the interest in horses. Connecticut, with its 50,000 horses, is
the nation’s most densely populated horse state. There are approximately 1,500 4-H youth horse projects m
Connecticut, more than all the other livestock projects combined!

The large and increasing interest in horses provides a great opportunity for the University of Connecticut to
attract new students. The equine program at the University of Connecticut has grown steadily over the last 30 years.
The number of classes taught and the number of students in Horse Practicums is at an all time high. National
recognition has been achieved in polo (six National Championships), Horse Judging (National Championship),
Equestrian Team (National Championship riders) and Morgan Horses (many National Championships).

This work will result in producing well rounded students who will be able to compete successfully in the job
market upon graduation.
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Partners will be other colleges and universities at the local and national levels.

The Equine Program has been in existence since 1931 and has been continuous. The program includes
educational, research and Extension components.

The UConn Horse Barn is one of the main tourist attractions on campus. During the year, bus loads of
children and adults visit the bam. It has been estimated that over 2,000 individuals visit barns each month! Other
attractions such as Holiday Barn, Spring Horse Sale, FAA Judging Contest, Intercollegiate Equestrian Shows,
Intercollegiate Polo Matches, etc. attract many additional visitors to the UConn Horse Facilities.

Target audiences are: Potential College Students; Horse Enthusiasts; 4-H Members and Leaders;

FFA Member and Leaders; and the General Public.

Evaluations will be: Academic - teacher evaluations, research published, awards; Public Support -

attendance at events, donation of horses, donation of money, sale of horses.

Urban Horticulture

Cooperative Extension Focus: Personal gardening and landscape management are key elements of the
lifestyle for Connecticut residents. Many questions and problems (disease, insect, cultural) arise throughout the
course of the year for both novice and veteran gardeners and matter-of-fact explanations and discussion of these
issues is of broad general interest to the gardening public. The readership of The Chronicle newspaper (Willimantic,
CT, daily circulation ~11,000) will be the people that benefit directly from this information.

Measures of success will be based on: a) continued acceptance of the weekly articles by the management of
the newspaper, and b) written and oral feedback received directly from the readership. -

This work will result in weekly article in-“The Chronicle” newspaper.

Partners will be: UConn Home and Garden Education Center - a literature resource; UConn Home and
Garden Education Center and Extension Centers in Brooklyn and Norwich - Master Gardener resource personnel.

Educational methods include weekly newspaper articles on timely topics for gardeners and home owners 52
weeks per year.

Target audiences are readership of The Chronicle newspaper and homeowners/gardeners/landscape
managers in northeastern CT.
Evaluations will be feedback received regularly (often weekly) from the readership and newspaper editorial

staff.

Nutritional Programs for Dairy and Livestock Producers

Cooperative Extension System Focus: Feeding costs make up at least fifty percent of the costs of
producing milk. The importance of proper nutritional programs cannot be understated. Proper ration formulation
and nutritional management is important economically and is essential for maintaining the health and producing
ability of the dairy herd. Providing current information on an individual farm basis and through producer meetings
can result in significant improvements in profitability for dairy farmers. The Cooperative Extension focus in this
area is to disseminate information on nutritional topics to dairy producers and feed company technical support
personnel. Another focus of this program is to provide nutritional information to dairy/livestock producers on an
individual basis and discussion of significant nutritional aspects during Dairy/Livestock team meetings.

There have been fewer reductions in Connecticut dairy farm numbers in the last 6 months. There has been
2 2% reduction in Connecticut dairy farm numbers over the previous 6 months versus a 7.4% decrease for the
previous 12 months, indicating that farms may be more profitable.

Measures of success include: increased knowledge of current nutritional practices by dairy producers, with
the anticipated results of an increase in milk production and profitability; continue and improve attendance at
nutritional workshops and conferences; research results on energy metabolism of dairy cattle and feeding value of
by-products will be published in peer- reviewed publications; research results will be published as Extension articles
for dairy producers; three grants have been awarded in this area; additional grant proposals will be submitted to
commercial and government organizations in order to continue this work; continue with Extension presentations in
this area.

Outcome products desired are: research results on energy metabolism of dairy cattle and feeding value of
by-products will be published in peer-reviewed publications; Extension articles for dairy producers published in the -
College of Agriculture and Natural Resources Dairy/Livestock Newsletter; a dairy nutrition computer module was
created. Additional computer modules will be produced; presentations, both in state, New England and National
will be presented on this topic; workshop for utilizing nutritional technologies. Provide written materials to facilitate
the use of computer feed programs.
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Internal partners are UConn Personnel: Mr. Amold Nieminen, Dairy Farm Manager; Ms. Joyce Meader,
Dairy/Livestock Extension Educator; Mr. Richard Meinert, Dairy/Livestock Extension Educator, graduate students
and undergraduate students. External partners: State veterinarians; Dairy Producer Groups; Feed company
technical support and sales force. '

Research efforts will be continuing, Currently, there are two master's level graduate students working on
projects that will both be published in peer-reviewed publications and Extension publications and programs. The
current research areas are energy metabolism of Jersey dairy cattle. This will be complete by May 2000. Another
research area on evaluating grazing practices in CT will be complete by January 2001. New research areas to pursue
include nutritional management of milk composition in light of changing federal milk markets.

One educational method is to meet with individual dairy farmers to assist with specific nutritional problems.

Continue bringing in national speakers to provide information on current and upcoming nutritional issues.
Previously, a national speaker was brought to Connecticut to speak on dairy nutrition and included a dairy producer
panel discussion.

Continue cooperation with Cornell University. In 1998, one faculty member participated in teaching dairy
nutrition to 35 feed company representatives from the northeast. This will be continued in 1999.

Continue publishing Extension articles through the College of Agriculture and Natural Resources
Dairy/Livestock Newsletter.

Educational methods include: Workshops - Small group size to permit discussion and hands-on
demonstrations. Yearly, with 25 participants (dairy farmers and feed personnel); Conferences - New England Dairy
Conference series. Yearly. Audience, dairy farmers, feed personmel. Approximately 110 participants in Connecticut
and approximately 700 participants throughout New England. New England Dairy Feed Conference: This has
been conducted for 41 years. Continue as a committee member and will be chairperson for 2,000 meeting,
approximately 150 participants; Newsletter Articles; New England Regional Dairy Program Extension newsletter.
Mailing list of 2,000; College of Agriculture and Natural Resources Dairy/Livestock Newsletter (mailing list of
approximately 3,000); Research - Conduct research on nutritional issues. The research focus is to address issues that
are of prime importance to dairy producers in Connecticut, New England and the Northeast. Currently, there are
two master's level graduate students working on projects that will both be published in peer-reviewed publications
and Extension publications and programs. The current research areas are energy metabolism of Jersey dairy cattle
and evaluation of grazing practices in Connecticut. The end product will be to publish research in American Dairy
Science Association for a national audience.

Target audiences include dairy farmers in Connecticut and New England, university researchers, and feed
industry personnel.

Evaluation and assessment are provided by: program evaluations for workshops, pre-evaluation and post-
evaluation followed by a six-month follow-up evaluation; evaluate milk program record systems - DHIA records;
peer-reviewed publications. : ‘

Youth Poultry Projects and Non-Commercial Poultry Rearing
"The number of poultry being reared for non-commercial use in increasing in Connecticut and New

England. This became evident during 1998-99 when a shortage of meat-type chickens resulted in a barrage of phone
calls looking for birds. A 15% increase in the number of phone contacts with small flock owners increased during
that time period. The Connecticut 4-H Poultry Show and Showmanship contest participation increased by 36% and
22% in 1998 and 1999 respectively. Small flock owners are less experienced in the management of poultry and are
more likely to mismanage the birds under their care, relative to proper nutrition, health care, humane treatment,
breeding, transporting, and other vital areas and thus need the expertise that Extension can provide. The program
will benefit small flock owners, poultry feed suppliers and small flock supply companies as well as the public in
general who enjoy visiting small flocks and poultry shows. Cooperative Extension Focus will be to educate poultry
owners about the proper management and rearing of their poultry.

Success will be measured by an increased awareness and knowledge of the best management practices for
the rearing of non-commercial poultry flocks.

A desirable outcome would be the improved management of non-commercial poultry flocks.

Some of the resources and/or partners associated with this program are: Connecticut Department of
Agriculture, Farm Bureau (MS), Connecticut Poultry Association, New England Poultry Association (MS),
Agricultural Engineers, Poultry Specialists from other states, 4-H-Development, and VO-AG and FFA leaders.

This program is designed to provide educational assistance to small poultry flock owners.

Program will focus on youth (4-H groups as well as school groups) and adults interested in poultry
ownership. Technical bulletins, Extension fact sheets, newsletter articles, videotapes and other sources of
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information will be used to disseminate information about proper management and rearing practices. Group
meetings, and individual consultations, generally via telephone, will also be available to flock owners seeking
information.

"The main target audiences of this program are youth (4-H groups as well as school groups) and adults
interested in poultry ownership. '

Two evaluation techniques will be used to assess if learning occurred. One technique is used to assess
knowledge changes and the other technique assesses attitude changes. Educational success will be measured by
determining the actual use/implementation of information by the poultry owner to improve or change existing
management and rearing practices by individual communication (written or telephone). Attitude changes will be
determined by surveys given out at group meetings and by individual assessment. '

Poultry Waste Management :
The disposal and use of poultry waste products, including cracked and broken eggs, carcasses and manure,

currently is and will become even more challenging and expensive in the future, as agricultural land decreases and
historical forms of disposal and use become more heavily regulated. As improved management and handling
techniques and new uses for poultry waste products become available, poultry producers need to learn and apply
them to their particular situations. Cooperative Extension Focus: Extension is and will continue to play a major
role in educating poultry producers about proper manure and poultry waste management.

Success will be measured by poultry farmers improving waste management techniques to reduce odors and
waste associated pests, and increasing the fertilizer value of land-applied manure by keeping manure dry. They will
learn the concepts of nutrient management and apply them in waste disposal. Other waste products will be
composted to make soil amendments. .

The desired outcome of the program will be to improve the quality of the waste products being produced
on poultry facilities in New England. Fact sheets and newsletter articles related to waste management will also be
produced. Research into high-rise poultry house manure management and nutrient management of poultry manure
will be initiated and published.

" 'Resources and/or partners of the program include: Connecticut Department of Agriculture, Farm Bureau,
Connecticut Poultry Association, New England Poultry Association, Agricultural Engineers, and IPM Poultry
Specialists from other states.

Provide educational assistance to poultry farmers on the subject of waste management. This is
accomplished by meeting with groups and individuals to ascertain where assistance is needed and then provide them
with information on where and how to gain further information/assistance to implement their waste management
plan. The use of technical bulletins, Extension fact sheets, Extension newsletters and computer programs or other
management tools will be emphasized.

The intended audience is commercial poultry producers. Methods include technical bulletins, Extension
fact sheets, newsletter articles, computer software, video tapes and other sources of information. Group meetings,
(New England Poultry Health Conference, New England Pest Management Workshop, New England Turkey
Growers Conference), and individual consultations will be available to producers seeking information.

Target Audiences of the program include commercial and non-commercial poultry producers as well as end
users of poultry manure.

Two evaluation techniques will be used to assess if learning occurred. One technique is used to assess
knowledge changes and the other technique assesses attitude changes. Educational success will be measured by
determining the actual use/implementation of information on the farm to improve or change existing waste
management practices through site visits/surveys (written or telephone). Atutude changes will be determined by
surveys given out at group meetings and by individual assessment.

Poultry Pest Management
Poultry pests increase the risk of disease in poultry and thus need to be controlled. Flies and rodents from

farms may enter neighboring properties and cause nuisance or health problems for the non-farm community.
Poultry pests reduce profitability by contamination of feed, spreading of disease and destruction of property, and are
therefore necessary to control. As insecticides and pesticides are added and removed from the marketplace
producers need to know about the products and how to safely use them. Cooperative Extension Focus: The focus
will be to educate poultry farmers about proper pest management. The integrated pest management approach is
used. This includes natural, social, physical and chemical pest control methodologies.
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Poultry farmers will improve pest management techniques to reduce the populations of poultry pests on the
farm and also to reduce the spread of these pests to neighboring properties. Success will be measured by fewer
complaints from neighbors about flies, rodents and other pests.

Desired outcomes of the program include reduced pest populations on poultry farms and surrounding areas
increased knowledge and awareness of poultry pest management techniques and strategies.

Resources and/or partners of the program include: Connecticut Department of Agriculture, Farm Bureau,
Connecticut Poultry Association, New England Poultry Association, Agricultural Engineers, Poultry Specialists from
other states, Soil Conservation Service, People in Integrated Pest Management, pest management publications from
New England, New York and North Carolina.

This program is designed to provide educational assistance to poultry farmers on the subject of pest control
and management. This is accomplished by meeting with groups and individuals to ascertain where assistance is
needed and then provide them with information on where and how to gain further information/assistance about
poultry pests. ‘The use of technical bulletins, Extension fact sheets, Extension newsletters and computer programs
or other management tools will be emphasized. A New England - New York Poultry Pest Management Workshop
is held each year to provide information and to provide credits toward re-certification for pesticide applicator
licenses.

Program strategies include the use of technical bulletins, Extension fact sheets, newsletter articles, computer
software, videotapes and other sources of information will be used to disseminate information about pest
management practices. Group meetings, (New England Poultry Health Conference, New England Pest
Management Workshop, New England Turkey Growers Conference), and individual consultations will be available
to producers seeking information. '

Target audiences include commercial and non-commercial poultry producers and others with private
pesticide applicator licenses.

Two evaluation techniques will be used to assess if learning occurred. One technique is used to assess
knowledge changes and the other technique assesses attitude changes. Educational success will be measured by
determining the actual use/implementation of information on the farm to improve or change existing pest
management practices through site visits/surveys (written or telephone). Attitude changes will be determined by
surveys given out at group meetings and by individual assessment.

Environmental Management of Poultry Facilities

Reduced energy usage on poultry production units will ultimately result in less strain on the environment in
terms of energy production. Poultry producers use a lot of electrical energy to run lights, fans, processing
equipment, etc., and they need to keep up with the latest in energy saving products as well as new management
techniques utilizing modern, energy efficient equipment. They also need to be aware of the impact of their facilities
and practices on the environment. Cooperative Extension Focus will be to educate poultry farmers about the
environmental impacts of raising poultry and to provide information on the installation and use of energy efficient
equipment in their facilities to manage the micro environment of the birds, including lighting, ventilation, manure
management and processing.

Poultry farmers will have increased knowledge of the environmental impacts of poultry farming and also
become more aware of environmental factors that impact poultry management. Success will be measured by results
that are improvements in the environment surrounding poultry farms and better environmental control for growing
poultry.

Desirable outcomes include an increased use of energy efficient lights, motors, and other electronic
equipment used on poultry farms. Also desired is an increased use of more energy-saving and cost-effective lighting,
ventilation, feeding, processing and manure management systems being used on poultry farms. Lastly, an increased
awareness of the impact of poultry production on air, soil and water quality would be a highly desirable outcome.

Program resources and/or partners include the Connecticut Department of Agriculture, Farm Bureau,
Connecticut Poultry Association, New England Poultry Association, Agricultural Engineers, and Poultry Specialists
from other states. 7 ’

This program is designed to provide educational assistance to poultry farmers on the subject of
environmental management. This is accomplished by meeting with groups and individuals to ascertain where
assistance is needed and then provide them with information or direct them to where and how they might gain
further information/assistance about environmental management.

Program strategies include the use of technical bulletins, Extension fact sheets, newsletter articles, computer
software, videotapes and other sources of information that will be used to disseminate information about
environmental management practices. Group meetings, (New England Poultry Health Conference, New England
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Pest Management Workshop, New England Turkey Growers Conference), and individual consultations will be
available to producers seeking information.

Target audiences include commercial poultry producers and some non-commercial poultry producers with
larger scale farms. .

Two evaluation techniques will be used to assess if learning occurred. One technique is used to assess
knowledge changes and the other technique assesses attitude changes. Educational success will be measured by
determining the actual use/implementation of information on the farm to improve or change existing environmental
management and energy management practices through site visits/surveys (written or telephone). Attitude changes
will be determined by surveys given out at group meetings and by individual assessment.

Animal Welfare/Animal Rights Issues Affecting Animal Use

The animal rights movement has gained momentum and notoriety in the last twenty years and has been
successful in making in-roads into the elementary schools to indoctrinate youth into believing that farm animals are
generally mistreated and abused by farmers. They mislead the general public into believing that eating meat is bad
for humans and akin to cannibalism. The animal rights movement has money to spend on lobbyists who promote
legislation to stop the use of animals for the production of food and fiber, or for pleasure. They are trying to
legislate food animal production out of existence, through manipulation of the general public and legislators, both at
the state and national level. They also attend local 4-H fairs and harass the youth exhibiting animals at the fair,
asking them about “raising an animal just to be killed to satisfy some human desire for flesh”. The people raising
poultry need to know how to properly raise their birds in a humane manner and how to respond to the attacks on
them by the animal rights activists. Cooperative Extension Focus: The focus will be to educate poultry farmers, 4-
H youth and leaders, Extension educators and the general public about the animal welfare/rights issue.

Success will be measured when poultry farmers, 4-H youth, and the public in general have increased
awareness/ knowledge of the issues surrounding the animal welfare/ animal rights debate. The poultry owners will
practice best management practices to provide for the welfare of their birds and ensure humane treatment of their
birds.

The welfare of poultry will be improved due to increased awareness of the proper humane treatment of the
birds by their owners. The 4-H youth, volunteer leaders and Extension personnel will increase their awareness and
knowledge of the issues surrounding the debate over animal welfare/animal rights, and will then help to educate the
general public about the issues and why poultry is reared in the manner they are for the production of food and fiber
as well as for pleasure.

~ Partners include: the Connecticut Department of Agriculture, Farm Bureau, Connecticut Poultry
Association, New England Poultry Association, Poultry Specialists from other states, Animal Industries Foundation,
putting people first, Animal Welfare Information Center of the National Agricultural Library, Library of Congress.

This program is designed to educate poultry farmers, 4-H youth and leaders, Extension educators and the
general public on the subject of animal welfare/ animal rights. This is accomplished by meeting with groups and
individuals to ascertain their current level of knowledge and to provide them with information and assistance where
needed to help them understand the proper and humane management of poultry and to deal with the animal rights
movement. :

Educational methods include using informational bulletins, Extension fact sheets, newsletter articles,
videotapes and other sources of information to disseminate information about the animal rights movement and the
humane management and rearing of poultry. Another method is to utilize group meetings such as the New England
Poultry Health Conference, the New England Pest Management Workshop, and the New England Turkey Growers
Conference, in order to reach the commercial poultry producers. In addition, meetings with 4-H dlubs and leaders,
FFA/VO-AG classes and leaders and teachers, and individual consultations will be available to people seeking
information. :

The target audiences of this program contain all consumers of animal food products and all users or owners
of animals, be they for food, pets, recreation, etc.

Two evaluation techniques will be used to assess if learning occurred. One technique is used to assess
knowledge changes and the other technique assesses attitude changes. Educational success will be measured by
determining the actual use/implementation of information in dealing with the issues and monitoring the general
welfare of poultry on the farm and reared by the non-commercial sector. Attitude changes will be determined by
surveys given out at group meetings and by individual assessment.
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Livestock Production v

Research efforts will center on production of transgenic swine. A group project to produce transgenic
swine for xenogenic transplantation has been coordinated. This project is a joint effort between Drs. Riesen, Yang
and Hoagland and Dr. William Fodor from Alexion Pharmaceuticals in New Haven, CT. There is a serious shortage
of organs for organ transplantation in people will end-stage organ failure. This shortage of organs has kindled
interest in the field of cross-species-transplantation.

Pigs have become the species of choice for xenogenic transplantation in humans for many reasons. The
major barrier to clinically successful xenogenic transplantation is the lack of effective therapies to eliminate antibody
and complement-dependent hyper-acute rejection (HAR). Specific proteins are necessary for both recognition and
rejection to occur. The carbohydrate component of membrane proteins has been determined to be important in
cellular recognition and subsequent rejection. Human and swine proteins have different carbohydrate complexes.
Specific enzymes are required for these differences to be realized. If a pig could possessed the gene that codes for
the human enzymes then the pig's cells would have the human carbohydrate complexes. If a pig could have the
human genes that code for the major histo-compatibility proteins then that pig would express the human histo-
compatibility proteins. Combined the pig that possesses both of these genes would make cells that were more like
human cells. Consequently these cells would not be as quickly rejected and the organs could be used in humans.

In January 1996 there were 44,000 people on the waiting list for organ transplants. For many reasons, these
people will or will not get a new organ before they die. If swine organs could function in these people while they
wait for a perfect organ of human origin, there could be hundreds of people saved each year. Besides this obvious
value for organ transplantation, the swine that possess these human genes need to be produced and raised in highly
diseased free and clean environment. People to produce these animals will be necessary. Units could be built and
swine produced in areas that require traditionally greater funds as the products would be worth more. New England
and other areas that are traditionally too costly to produce swine for pork could again be competitive and
successfully make a profit in animal agriculture. -

An important measure of success relies on anticipated research results. It is anticipated that a pig with three
human genes will be born. An in-vitro development, fertilization and maturation techniques for swine ova will be
functional. Embryo transplantation surgery procedures for swine will be developed and functional. In-vitro
techniques for cloning swine will be started.

As stated above, an important desirable outcome is that a pig with three human genes will be born. In
addition, two peer reviewed journal articles will be submitted.

This work will be a joint effort between Drs. Hoagland, Riesen, Yang and Fodor. The first three are from
the ANSC department and the fourth is from Alexion Pharmaceutical Inc. located in New Haven, CT. This project
will be funded in part by a grant ($190,000) from Connecticut Ingenuity Inc. and in part by per diems ($50,000) paid
by Alexion Pharmaceutical Inc. Novel approaches to produce transgenic pigs as animal models for xenogenic
transplantation. Hoagland, Riesen, Yang, Fodor; $199,728; 7/1/98 to 8/30/00; funded by CII.

The goal of this collaborative research is to genetically engineer porcine tissues to express a human terminal
complement inhibitor, hCD59 and an enzyme to the expression of the epigeneic Galec-1,3-Gal epitope. Expression
of hCD59 and H-transferase on porcine cells will protect the cell against the destructive effects of the human
humoral immune system, specifically the lytic effects of human complement. The working hypothesis is that the
expression of the human complement inhibitor, hCD59 along with the expression of H-transferase (to express H-
epitope in place of the Galx-1,3-Gal epitope) in a large domesticated animal will facilitate the development of
primate xenogenic transplantation models. This series of experiments will provide insight into preventing the
complement-mediated hyper-acute rejection response that occurs in these xenogenic transplantation models.
Specific aims are the following: Aim #1 - To provide transgenic founder pigs that express both hCD59 and H-
transferase genes using in vitro produced embryos. Aim #2 - To establish H2Kb-CD59-H-transferase transgenic
founder animals by introducing the H-transferase gene into embryos derived from the positively expressed
homozygous hCD59 transgenic pigs. :

The experimental procedures to accomplish aims will focus on producing pigs homozygous for the hCD59
gene by traditional breeding methods. These animals will be sacrificed and their ovaries removed and as many ova

. recovered as possible. The recovered ova will be matured in-vitro with a procedure under development. These ova

will then be fertilized in-vitro, injected with a gene (various genes will be used as discussed previously) and allowed
to grow and be transferred into recipient gilts to carry out the remainder of gestation. A screening technique to
identify embryos that have the transgenes in their genome and perhaps expressing it will be developed. This would
allow the screening of potentially positive embryos only to be transfer into recipient gilts.

Transgenic research community will be the main audience of interest. Also, the livestock research
community will be interested and portions of the data will be published in Journal of Animal Science.
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If pigs are produced with multiple genes and they express the proteins in question, the project will have
succeeded. The development of in-vitro techniques to mature, fertilize and grow swine embryos would also be
considered a success.

Livestock Production

Teaching and Extension Effort: Efficient management of livestock is critical to a continued supply of meat
products. Agricultural students need a course in modern livestock husbandry techniques. The producers in the
State are entitled to a source of acceptable management procedures when they need advise. This work will generate
environmentally sound management techniques for the production of beef cattle, swine and sheep. The
presentation of these practices will be through Power Point presentations, short articles and Extension Bulletins.
The topics will be applicable to livestock producers in New England and perhaps the entire Northeast.

Success is measured by an increase the knowledge of the people that are presented the material. The
audiences will leave the sessions with a better understanding of environmental sound and efficient livestock systems
and procedures.

There are a number of strategies and methods associated with the program. For instance, it is anticipated
many PowerPoint presentations will be created. Several articles will be prepared and sent to region newspapers

" (Country Folks) for publication. These articles will be archived for future update and additional publications. The

Extension Fact Sheets will be submitted for publication through the Extension review system.

Resource and/or partners of the program are Thomas A. Hoagland, Paul Stake, John Riesen, Steve Zinn,
Tan Hart, Joyce Meader, and Rich Meinert.

This program will be ongoing for critical updates; however, the major effort to generate the initial material
will take three years. Funds are not available to defray any of the cost to produce this material. An application for
funds will be submitted to the Teaching Institute after the initial (first year) work is in hand to show preliminary
efforts.

Strategies and methods include the use of materials in two classrooms, ANSC 283 and SAAS 070. Also,
four articles per year will be sent to Country Folks. The Fact Sheets will be available to all interested parties.

The target audiences will be the students that enroll in my courses and the livestock producers in the State
and region. :

Students will have a chance to evaluate the PowerPoint presentations through their teacher evaluation
forms. Continuous input from students will be encouraged and anticipated throughout the semesters. The
publication of the newspaper articles will denote some level of positive evaluation as well as the letters to the editor.
The peer review system of the Extension service will evaluate all the Fact Sheets.

Equine Science and Environmental Education for Best Management Practices: Keeping Horses on a Small Acreage
Cooperative Extension Focus: There are an estimated 6.9 million horses in the United States today (AHC,

1998). The horse industry in the United States produces $25.3 billion in goods and services and has a $112 billion
impact on the gross domestic product. Furthermore, the horse industry pays $1.9 billion in taxes to state, federal
and local governments. The horse provides a positive experience for many people: youthfulness for adults,
responsibility for youth, mental therapy for troubled individuals and important physical therapy for those physically
challenged. In Connecticut, there are an estimated 48,000 to 50,000 horses, or one for every 65 people, a greater per
capita concentration than in any other state. There are approximately 1,500 4-H youth horse projects in Connecticut
at present, more than dairy, beef, sheep, hogs and poultry combined. If an extrapolation using the national data
holds true, then the Connecticut horse industry pays an estimated $13 million in taxes. The enhanced interest and
use of the horse has increased demands for education regarding proper care and management. There were 36,000
tons of horse concentrates (excluding pasture and hay) sold in Connecticut by five major feed formulators in 1997
alone. Those tons of feed add up to tons of horse manure, approximately 9 tons per horse per year. Thus,
educational information regarding facilities and waste management, pasture management and water quality is in high
demand. As rural communities become more populated, and as the horse moves to the suburbs, education
regarding horse-keeping on a small acreage, for both the horse owner and non-horse neighbor, becomes a necessity.
The interest in the horse and the economic impact of the Connecticut horse industry justify a need for this type of
equine educational program in the state.

Success will be measured by program participants gaining knowledge about the importance of properly
managing a horse on a small acreage, understanding that the quality of life for both the horse and humans in the area
may be affected through pasture management, manure management and water quality. With this knowledge, it is
hoped that behavior will change to better the health of horses maintained in Connecticut while moderating their
impact on the environment. ‘
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Desired outcomes include: Videotape: "Good Horse Keeping: Managing Manure to Protect the
Environment"; Horse Farm of Environmental Distinction Award (presented on an annual basis to honor horse
owners who are especially effective, though their horse management, at protecting soil and water resources);
Educational Workshops (presented throughout the state); Extension Publications Working Horse Farm
Exhibit/Demonstration.

Partners of the program include: The Horse Environmental Awareness Program (HEAP) is a coalition of
federal (USDA-NRCS), state (UConn Cooperative Extension, CT Horse Council), and local agencies (Soil and
Water Conservation Districts, King's Mark Resource Conservation and Development), groups and individuals
concerned with equine environmental awareness. To date, USDA-NRCS teamed with EQIP (Environmental
Quality Incentive Program) awarded HEAP a $15,000 grant to form the program and inseminate equine
environmental awareness information throughout the state. King's Mark Resource Conservation and Development
was a key agency in the group, working with HEAP members to coordinate the formation of the video tape listed
above, thus getting the program underway. It is anticipated that more funds from USDA-NRCS and EQUIP will be
available in the future, awarded on an annual basis, with $17,500 already slated for the year 1999-2000.

The key component of the program is to educate horse owners about proper management of horses kept
on a small acreage, which, given the horse density in Connecticut, is the most common method of keeping horses in
the state. In keeping horses, the owner should keep in mind the health of the horse and the stewardship of the land.

The methods of education will proceed in three to five phases: 1) a video is available that shows why
proper horse management is important for water quality and horse health; 2) the Horse Farm of Environmental
Distinction Award provides an incentive for horse owners to take pride in being good stewards of the land; 3)
workshops will be available around the state to provide information regarding best management practices; 4) -
Extension briefs will be published to further provide pertinent information; and 5) funds providing, a demonstration
farm will be used to show horse owners possible management practices that may apply to their own situation.

The target audience includes primarily adult horse owners in the industry: horse owners who can make an
impact immediately. The other audience is youth horse owners and youth horse-interested individuals, so that the
program may continue with people who have already been influenced by this education.

: The number of videotapes distributed will be monitored to assess interest in the issue. All applicants for
the Horse Farm of Environmental Distinction award will be visited, and their horse farm management practices will
be assessed. Top applicants will be presented with an award sign to hang on their barn to exhibit to neighbors and
town officers that they qualify as good stewards of the land. All other non-awarded applicants will be presented
with an assessment, scored on a numerical basis, and notations regarding what should be improved. From year to
year, the number of winners and the scores of the winners will give some indication of program impact. In addition,
the scores of the non-winning farms can be ranked, linked to repeat applicants, and evaluated for improvement.
The attendance at the workshops as well as workshop evaluations will also provide assessment of impact.

Egquine Science Education for Youth, College Students and Adults

Cooperative Extension Focus: There are an estimated 6.9 million horses in the United States today (AHC,
1998). Years ago, the horse was a necessity as a work animal. The horse population in the United States reached a
peak at 26.6 million in 1915, and then suffered an enormous decline as the perceived usefulness of the horse was
replaced by machine. In 1959, the horse population in the United States sunk to a low of 3 million, and
unfortunately, as a result, much knowledge in regard to care and use of the horse was lost. Since the early 1960s, an
increase in the leisure time of Americans has enhanced interest in the use of the horse for recreation. With the
increasing economy, it is more and more common for the horse to be a companion animal for middle class families,
rather than limited to horse business or the lifestyle of the rich. The horse provides a positive experience for many
people: youthfulness for adults, responsibility for youth, mental therapy for troubled individuals and important
physical therapy for those physically challenged. In Connecticut, there are an estimated 48,000 to 50,000 horses
(CECA, 1996), or one for every 65 people, a greater per capita concentration than in any other state. There are
approximately 1,500 4-H youth horse projects in Connecticut at present, more than dairy, beef, sheep, hogs and
poultry combined. In some cases, these youth are continuing a family tradition, but more often these youth stem
from backyard horse owners-from a generation of parents who have purchased the horse as a family companion
without the knowledge base of optimal care and management. Thus, the enhanced interest and use of the horse has

increased demands for education regarding facilities and waste management, pasture management, nutrition,

reproduction, exercise and conditioning, first aid and veterinary care.

Overall, horses will benefit from informed individuals, and the horse industry will continue to be sustained
by an influx of new and knowledgeable owners. The suggested program also provides an opportunity for the
University of Connecticut to attract new students. ‘The Department of Animal Science has been growing steadily for
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many years, and the number of horse-interested students is at an all-time high. National recognition has been
attained in the Polo Teams, the Equestrian Team, the Horse Judging Team, and many individuals riding University-
bred Morgan horses. Additionally, providing a public service through Extension helps to get people involved in
programs, and as people become involved, the potential for donations to the program increases.

Optimally, the program participants will gain knowledge about the importance of properly managing a
horse, with the care and welfare of the animal first in mind. As youth learn more about proper horse care, a
foundation of knowledge will be built and will provide the tools needed to compete successfully in the horse
industry. Adult backyard owners and parents of horse-interested youth will also gain knowledge to enhance the care
and welfare of their horses. ‘

The UConn Horse Unit comprises the small group of individuals associated with this program. The
Cooperative Extension System at the University of Connecticut provides resources related to facilities, advertising,
and an umbrella for possible funding and liability for related events. The Connecticut 4-H Horse Advisory Board,
the American Youth Horse Council, and the Connecticut Horse Council all provide external input and a source of
information for program advisement. ‘

The Equine Program in the Department of Animal Science has been in existence since 1931 and includes
Extension, research and educational components. The Extension components in which the Extension Specialist is
involved include Horse Science Community Lectures and Workshops, the Horse Science Symposium, Safety Clinic
for Camp Horsemanship Instructors, Teen Connection, FFA State Horse Contest, 4-H State Horse Contest, New
England Regional 4-H Contest, Eastern National 4-H Round-up, and Eastern States 4-H Selection and Horse Show.

"The Horse Science Community Lectures and Workshops are designed to reach all people in the state
through changing location. The Extension centers and private facilities have been used as resources in which to
hold the programs. The Horse Science Symposium is central to UConn but is designed to provide a wide range of
exposure to horse industry components by centralizing nationally recognized horse industry leaders and combining
their strengths to provide a well-rounded weekend program. The Safety Clinic for Camp Horsemanship Instructors
is designed to teach proper horse safety to all horse instructors in Connecticut summer camps. In this manner,
information is dissipated to a small number of individuals who in tumn teach safety to youth and also teach their
programs more safely. Teen Connection, as well as the Horse Science Symposium and the Safety Clinic, are
designed to teach youth and adults about the horse while also familiarizing them to UConn's horse program, thus

" potentially attracting students. The FFA and 4-H State Horse Contests, as well as the New England Regional 4-H

Contest, Eastern National 4-H Round-up, and Eastern States 4-H Selection and Horse Show provide a fun method
of reinforcing what has been learned by youth in the programs.

The target audience includes youth, aged 7-18; 4-H and FFA members and leaders, potential College
students, College students and adults, both in the horse industry and the general public.

Evaluation techniques include evaluations of all components of the program, attendance at events, records
of scores achieved at 4-H and FFA contests, numbers of students entering the UConn Equine Program, and
perhaps, donation of money and horses to the program.

Teaching Technology
Academic Program Focus: Teaching technologies are developing at a breakneck pace and agricultural

faculty members are falling behind. The early adopters of teaching technology have shown that it can be efficient
and effective in the correct circumstances. Teaching databases in Animal Physiology (including Reproductive
physiology), Animal Nutrition, and Animal Genetics have been established as a result of a grant to enhance
cooperation among schools of the mid-Atlantic and northeast regions of the country. These databases make a
variety of teaching resources available, often via the World Wide Web, making it even more important for
agricultural faculty to be technology literate. While these databases and a myriad of commercial and institutional
workshops are currently available, many faculty have not incorporated any of the computer-based teaching
technologies into their teaching programs.

A current grant proposal is outstanding for $117,476, if this is successful, it would give one measure of
success. If the grant is successful, the criteria for evaluation of the success of the grant are: Evaluation plans - A
measure of success to be used in evaluating this project will be the success of recruiting faculty to attend the
workshop. Did a greater percent of faculty attend these workshops taught by peers and focused on a specific
department compared to others offered at the school or university level? Also the percentage of faculty which
complete the projects started at the workshop will provide a measure of success. A comparison of number of
successfully completed projects will be made between the three faculty members receiving $500 awards at each
school and the next three runners up to assess the value of this use of resources. In addition, the use of the funding
(for student labor, software, purchase of computer support services) will give an indication of what resources faculty
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members feel are most limiting. ‘The number of faculty actually incorporating new or additional computer-based

technology into their classes will also be tracked. Perhaps the most difficult goal to evaluate is that of increasing

faculty technology literacy and comfort with computer-based technology. This is an attitudinal change and faculty

will be surveyed in an attempt to document any changes brought about by this project. To insure valid and

appropriate evaluation methods are used, a Ph.D. student working in the area of educational evaluation will be -
engaged to develop one or more survey instruments to be used for evaluation of this project. The same student will
also conduct the data analysis and summarization.

The tangjble products from this project will be the lecture enhancing presentations, course web pages, and -
other computer-based teaching items produced as faculty projects. If only three faculty at each school complete
their project during the duration of this project, this would be 42 items. In addition to the projects, this project will
leave a legacy of faculty more computer literate and involved in the appropriate use of computer-based teaching
technologes.

Partnerships and collaborative efforts: The primary level collaboration of the three schools conducting this
project will allow economies of scale and a reduction in duplication of effort. Each school will develop one
presentation to be used as a portion of the workshops saving time and money. In addition, the general portions of B
the workshops will be discussed and while each team will have their own approach, all will benefit form ideas and ‘
experiences shared. This is especially true because both faculty and technology support personnel will be involved
in the two planning sessions. Responsibilities of the cooperating teams are as follows. 3
UConn - (John Riesen, Kim Chambers, Tom Corso) Develop a presentation highlighting the resources available in . j
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~ physiology. Co-ordinate project, schedule planing-meetings, develop and implement the evaluation survey. Present

workshops at the sights listed below and maintain contact with faculty actively working on projects from workshops they r}
presented. .
Plan second year program in conjunction with other teams. Turn in a written report of progress after the first year . i
and a summary report at the end of the project. Write first draft of article for NACTA Journal. ' )
Rutgers — Develop a presentation highlighting the resources available in nutrition. Make host arrangements (Rooms, meal !
etc.) for the second year combined workshop. Present workshops at the sights listed below and maintain contact with facu _ |
actively working on projects from workshops they presented. Distribute and tract the use of awards to faculty from their
workshops. Turmn in a written report of their progress after the first year and a summary report at the end of the project. " 7
Help edit and review the NACTA article. J
Cornell - Develop a presentation highlighting the resources available in genetics. Aid in program planning of
second year combined workshop. Present workshops at the sights listed below and maintain contact with faculty actively -,
working on project from the workshops they presented. Distrnibute and tract the use of awards to faculty from their [
workshops. Tumn in a written report of progress after the first year and a summary report at the end of the project. Help -/
edit and review NACTA article. i
Cooperating Institutions (Sight of workshops). First name in each group s team responsible to hold workshops at school }
in the group. ‘ N

University of Connecticut : B
University of Maine ‘ :
University of Vermont
University of Massachusetts : 'n
University of New Hampshire

Rutgers University -,
University of Delaware
University of Maryland - College Park : .
University of Maryland - Eastern Shore :

Sussex County Community College

Cornell University
Delaware State University T
Delaware Valley College

West Virginia University

This project proposes to test 2 model to teach animal science faculty the use of available computer-based |
regional teaching resources. The three cooperating institutions of this grant would each conduct four or five 1-day -
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workshops, one at each of the 14 institutions participating in the original project. There are four goals for these
sessions: 1) to increase faculty comfort level in developing and using computer-based teaching technologies 2) to
acquaint instructors with local and regional technological and human resources related to computer-based teaching
technologies 3) to help faculty develop specific computer-based teaching projects and 4) to recruit submissions to
the regional teaching databases. The presentation at each of the 14 workshops will include a session to highlight
each of the three databases. Each of the 3 presentation teams will develop one of the presentations: Cornell -
Genetics, Rutgers - Nutrition and UConn - Physiology. Each of the workshops would be conducted in cooperation
with whatever local support mechanisms exists at that particular school, thus promoting better interaction between
faculty and their local computer resources. There will be a hands-on period during the workshops when faculty
would work on their own projects. The three faculty members at each school having the most promising projects
would be awarded $500 to be used toward student labor or computer software or hardware to aid them in _
completing their projects. In the second year of this grant, participants from all 14 institutions will be invited to a 1-
day workshop held at Rutgers University. Presentation of selected faculty projects from the previous year as well as
formal presentations on computer-based teaching technologies will be featured. This session will allow additional
feedback and evaluation of the first year workshops as well as providing further exchange of ideas and experiences
among the faculties of the different schools.

The direct audience for this project is the faculty at each of the 14 schools involved in the project. The
indirect audience is all their students that will be impacted by improved teaching. Evaluation plans: A measure of
success to be used in evaluating this project will be the success of recruiting faculty to attend the workshop. Did a
greater percent of faculty attend these workshops taught by peers and focused on a specific department compared to
others offered at the school or university level? Also the percentage of faculty which complete the projects started
at the workshop will provide a measure of success. A comparison of number of successfully completed projects will
be made between the three faculty members receiving $500 awards at each school and the next three runners up to
assess the value of this use of resources. In addition, the use of the funding ( for student labor, software, purchase
of computer support services) will give an indication of what resources faculty members feel are most limiting. The
number of faculty actually incorporating new or additional computer-based technology into their classes will also be
tracked. Perhaps the most difficult goal to evaluate is that of increasing faculty technology literacy and comfort with
computer-based technology. This is an attitudinal change and faculty will be surveyed in an attempt to document
any changes brought about by this project. To insure valid and appropriate evaluation methods are used, a Ph.D.
student working in the area of educational evaluation will be engaged to develop one or more survey instruments to
be used for evaluation of this project. The same student will also conduct the data analysis and summarization.

Environmental Health

Research Focus: The development of effective animal and human vaccines is a high priority and the basis
of a multi-billion dollar industry. It is intended to continue efforts in this area, working on vaccines to protect
animals against Mycoplasma gallisepticum, foot and mouth disease virus and aflatoxins. In addition, methods will
continue to be developed that increase the efficacy of DNA vaccines administered at mucosal surfaces.

Success will be measured by conducting challenge studies that indicate that the intervention (vaccination)
results in a statistically significant decrease in incidence or severity of the disease. Other intermediate end-points may
also be useful in this regard, such as viral neutralization assays (in vitro) or antibody titers. The advancement of
knowledge, reflected by manuscripts accepted in peer- reviewed journals, and the receipt of grant support for these
studies are also measures of success and scientific impact.

The desired scientific output from these research efforts is the publication of manuscripts in highly
esteemed scientific journals, invitations to speak at conferences and symposia, the receipt of extramural grant
support, and the training and graduation of graduate students. .

On campus, partners will be Drs. Geary, Garmendia, Marcus, Sekellick, Darre, Van Kruiningen and Lynes.
Most of this effort center’s around the development of a mucosal vaccine for Mycoplasma gallisepticum.

Off campus, partners will be Drs. Edith Mathiowitz(MS) (Brown University); Yong Jong (MS) working on
encapsulated DNA vaccines and particle uptake across the Peyer’s patch; Dr. Fred Brown(MS) at the USDA ARS
laboratories at Plum Island developing approaches to induce upper respiratory tract immunity to foot and mouth
disease virus using retro-inverso-peptides; Dr. Marian Neutra (MS) (Harvard University) on mucosal uptake and
expression of DNA vaccines.

Active: Development of a mucosal Mycoplasma gallisepticum vaccine for Poultry. USDA Hatch Act.
10/1/98 - 9/30/01. $26,946; Vaccine Trials for Avian Influenza Virus, Protein Sciences Inc. 6/1/97 - 5/31/99
$23,143; FACSCalibur Fluorescence Activated Cell Sorting Core Facility - UConn major equipment Competition,

1/1/98 - 12/31/99 $72,665; Development of Mycoplasma gallisepticum strain as a live attenuatee vaccine and
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vector for the protection of chickens and turkeys from respiratory disease. 1/1/99 - 12/31/00. $300,000. (Co-P.L.
with Drs. Geary, Marcus and Sekellick). Pending: Bioadhesive Microspheres for oral DNA vaccination. NIH,
Subcontract with Spherics, Inc. $30,000.

The research strategy revolves around the development of mucosal vaccines that can induce local, cellular
and humoral i immunity to a variety of infectious organisms and toxins. This approach requires the use of
biochemical approaches (i.e. coupling of immunogens to mucosal adjuvants) and molecular biology (developing
mammalian expression plasnnds for use as DNA vaccines).

The target audience is the readers of scientific journals relating to vaccine development and specific
diseases.

Learning will be assessed by the publication of peer-reviewed scientfic articles and citations to these articles
in other people’s papers.

Reproductive Physiology and Biotechnology

Two-Fold Research Focus: The first is to improve the understanding of the mechanisms of mammalian
oocyte maturation, activation and early embryonic development; the second is to apply the knowledge from the
basic research to improve various reproductive biotechnologies such as cloning and transgenic technology. These
research areas will not only advance the understanding in fundamental reproductive biology, but also create business
opportunities in the State of Connecticut and the nation.

The measures of success for the basic research are the advancement of knowledge of the critical events in
biology, particularly early development and the recruitment of extramural supports to such research. For the applied
research, the success should be reflected by contract and grant supports as well as by assistance to business
development in Connecticut.

The outcome products of the research efforts are peer-reviewed scientific publications, invitations for
guest/keynote lectures and conference/symposium chairs, awards and breakthrough news etc.

On campus, the collaboration involves Dr. Thomas Chen on developing improved transgenic technology,
and Dr. Martin Fox on developing advanced ultrasound technology for biological applications.

UConn is also participating in a region project on Improving embryo development and advanced
biotechnologies such as cloning and transgenesis. This project involves UC Davis, Tllinois, Wisconsin, Colorado,
Louisiana, Utah and Iowa etc.

UConn is also collaborating and has received funding from companies both within the State (e.g. Alexion
Pharmaceutical, CABA Inc., and Fairvue Farms) and other states (e.g. Genzyme Transgenics, MA; Genex Inc., NY;
PPL Therapeutics, UK).

USDA ~ Maximize Viable Embryo Production from Pre- and Peri-Puberal Calves - 9/1/96-8/31/99,
$179,877; Genzyme Corporation — Developing Effective Protocols for Collecting Competent Oocytes from Heifers
- 5/1/97-9/30/99, $346,080; Genzyme Corporation — Production of Transgenic Dutch-Belted Rabbits - 7/1/96-
12/31/99, $313,500; CII - Novel Approach to Produce Transgenic Pigs as Animal Model Xenogenic Transplant -
7/15/ 98-7/ 15/00; CII - Cloning Pigs — An Ideal Approach to Generate Organs for Transplantation - 12/31/98-
12/31/00; Pending USDA ~ Cloning Cows: Effects of Cell Types and Long-term Culture 7/1/99-6/30/02,
$327,448

Research strategies include both contemporal molecular and cellular biology techniques as well as classical
embryology and reproducuve biology techniques. These strateg1es place UConn Transgenic Animal Facility and
group among leaders in the areas of cloning and other genetic manipulations of embryos.

Project efforts are to maintain high research standard and continue to lead in research areas.

The evaluation techmques are based on standard peer-review. These include peer-reviewed publications,

-grant supports and recognition (awards, invited scientific presentations and chairmanship).

Characterization of mRNA for Quantitative Trait Loci Affecting Marek's Disease in Chickens

Marek's disease (MD) is of particular concern to the poultry industry. MD is a lymphoproliferative disease
caused by a member of the herpes virus family. Diseased chickens infected by the Marek's disease virus (MDV)
commonly exhibit paralysis, blindness, and visible lymphoid tumors that result in condemnation of the birds. The
resulting losses of condemnation and reduced egg production are both economically (*$1 billion per year
worldwide, Purchase. 1985) and psychologically damaging.

Genetic resistance to MD has been known for more than 60 years (Calnek, 1985). Recently, 14 non-MHC

genomic regions or quantitative trait loci (QTL), associated with Marek's disease were identified (Yonash et al. 1999).

Unfortunately, QTL cannot be resolved below map distance of 10 cM. Therefore, recombination congemc strains
(RCS) system, as proposed by Demant and Hart (1986), which genetically dissects a complex trait into series of
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single gene traits, is a better way to fine map and characterize each one of the MD QTL. The RCS system has been
successfully used to map and characterize genes in mice involving in several traits such as colon and lung tumor
susceptibility. :

To resolve the location of the location of the MD QTL, chicken RCS are under development by crossing
the two Avian Disease and Oncology Laboratory (ADOL) inbred lines 63 and 72 that are MD resistant and
susceptible, respectively. ,

The main objective of this project is to fine map the MD QTL and to identify the actual gene(s) affecting
the disease. The plan is to reach this goal by the gene expression comparison using the chicken RCS and the MD
resistant line (line 63). The plan is to isolate RNA from lymphocytes of susceptible chickens from one of the RCS,
which found to be MD susceptible and from resistant chickens from the resistant line (line 63). Following
comparison of the mRNA pattern of between these two lines by using the differential display technique (Liang and
Pardee, 1992) eventually, a line specific fragment(s) will be found. Clone and sequence of these fragments will lead
us to potential genes affecting MD.

Identifying the major genes conferring resistance to MDV may be useful tool for the poultry industry in
breeding programs for selection. Also, these genes may serve as candidate genes for the future transgenic chicken.
Moreover, information about genes conferring MD susceptibility may be useful to understand the genetic control of
tumor diseases in other species including human.

This project was submitted as a proposal to the University of Connecticut Research Foundation last

October, and was funded for this year.

Mapping Limb Mutations in the Chicken
The chicken is model organism for the study of limb development and also of other tissues. The chick limb

is a well established model system because of the relative ease of experimental manipulation and its precisely staged
development. Here, in the University of Connecticut, Storrs poultry facilities, ten chicken groups are maintained
each representing a different limb mutant phenotype. All the mutants are of a single locus, inherited as mendelian
trait, and all with the exception of one (creeper) are autosomal recessive traits. The aberrant developmental function
of several of the mutants proposed to map have been extensively studied by several groups, however their etiology
remains elusive. Knowledge of the nature of the molecule which in a mutant state causes a distinct phenotype will
provide the missing link into how the interaction of transcription regulators, growth factors, and signaling molecules
are translated into a seamless process. The mutant phenotypes proposed to study present with amelia (limbless and
wingless: Prahlad et al., 1979; Waters and Bywater, 1943), abnormal limb patterning (wingless, talpid, diplopodias:
Abbott et al., 1960; Olympio et al., 1983), and abnormal limb shortening (micromelias, creeper, chondrodystrophy:
Landauer et al., 1932; Lamoureux, 1942).

The chicken genome project has been the focus of considerable interest due to obvious commercial
applications and as a results a genetic map has been developed. Three genetic maps (East Lansing, Compton and
Wageningen) have been generated and at the present time they are being integrated. Approximately 1700 markers of
which 700 are microsatellite repeats have been characterized and assigned. The average spacing of microsatellite
markers is about 9 ¢M. With over 200 genes, with homology in other mammals, now mapped in the chicken (Burt -
and Cheng, 1998; Andersson et al., 1997), therefore, it is now possible to make companisons between gene maps.

The primary objective of this project is the genetic mapping of the following phenotypes:
chondrodystrophy, creeper, diplopodia-3, diplopodia-5, limbless, micromelia-Abbott, micromelia-Hays, talpid?,
talpid?, and wingless. Following the localization of each mutant phenotype one or more candidate genes will be
identified as a tool to study the developmental pattern of expression of novel genes. In order to accomplish these
broad objectives the following stages are proposed: 1) Gene mapping: DNA extracted from F1 progeny derived
from a cross between a carrier male and several female from an inbred line will be genotyped with a panel of
informative micosatellite markers. Following linkage analyses, a phase of saturation mapping might be necessary. 2)
Gene expression comparison: mRNA from few F1 progeny pairs of carrier and non-carrier of the mutant allele will
be compared using the mRNA differential display technique. 3) Identification of candidate genes based on the
chromosomal localization of a phenotype and a sequence of mutant specific gene expression product will be
compared to the sequence and the databases examined for a candidate gene(s) which might already have been
mapped in the critical regions. Alternatively, if the critical region is covered between the chicken and mammalian
genomes, the human and mouse databases will be searched for mapped genes or ESTs. This project was submitted .
as a proposal to the NIH last October. No decision was accepted yet whether it will be funded or not.
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Animal Breeding and Genetics Course (ANSC 217 and SAAS 007)

Introducing the genetic subject for undergraduate students with an Animal Science major includes a wide
variety of topics. It includes in general two major parts: 1) Introduction to Genetics, and 2) Breeding.

The first part, introduction to genetics, is an essential part as background for the second part (breeding). It
must include the major definitions, which are being use in classical genetics, and also, it must include the simplest
examples to demonstrate the nature of heredity. Therefore, the first part program of the course deals with Mendel
rules, biochemistry of the nucleic acids, structure of chromosome, the cell cycle, replication, mitosis and meiosis, and
finally gene transcription, translation and regulation.

ereas, the second part of the course, includes the more complex aspect of genetics and its application.
This part may be divided into three major sub-topics: a) Population genetics, b) Quantitative genetics, and c)
Modem tools for breeding. The first, population genetics, includes the general forces affecting population in wild
conditions, allelic and genotypic frequency, and Hardy- Wemberg equilibrium. The second part of the breeding
subject, quantitative genetics, discusses the nature of quantitative trait (polygenic trait) as well as introduces the
sources of variance in the general population, heritability, and phenotypic selection. The last part of the breeding
subject introduces the various molecular markers and discusses the use of molecular tools like DNA markers as part
of a breeding program.

Since this is a very extensive program for a single three-credit course, the teaching method must be
presented in an efficient way. The main objective of this project is to develop a program which will include the
most important subjects as part of Animal Breeding and Genetics course for undergraduate level. Another goal is,
to use modern presentation tools in order to gain the teaching efficiency of this large and complex material.

In the last two semesters, as the instructor of the course Animal Breeding and Genetics, a course program
was developed by selecting the most important subjects to cover all the material mentioned above. Since the
program includes a large amount of complicated material, a PowerPoint presentation was used as the major tool for
the frontal Jectures. The PowerPoint has many advantages as presentation tool, like the fact that the material is
visible in the best way, always in the best logical order. The animation option sunp].l.fy complex processes, and the
students can follow the material easily as well as can keep the information by getting handouts of the presentation
for each subject.

As mentioned before, during the last two semesters most (75%) of the course program was revised
including more than 500 PowerPoint presentation slides, and more than 150 problems for practice and exams. As
for the future, the plan is to complete the revision of the program. Also, since the field of breeding by molecular
tools is becoming more and more popular, and there are many active research worldwide in this field, it will be
necessary to update this part of the program (mainly the second part) yearly.

This method of teaching, using the PowerPoint presentation, was impossible without the high-tech
classrooms and the great equipment that fortunately are available in most of the campus buildings.

Growth Physiology

Research Focus: The somatotropic axis includes the hypothalamus, the anterior pituitary gland and various
target tissues, including the liver. Once somatotropin (ST) is secreted from the anterior pituitary gland it binds to
specific receptors on the liver or other target tissues to stimulate release of insulin-like growth factor I IGF I). IGF
I mediates many of the effects of ST. IGF is transported in the blood stream and to target tissues by a group of six
IGF specific binding proteins. These binding proteins can modulate the actions of IGF I and therefore can
modulate the overall effects of the somatotropic axis. Recently, effects of the somatotropic axis were focused on
growth in cattle and rats. It has been determined that exogenous ST stimulates growth rate in cattle over 300 kg, but
not under 300 kg of body weight. Since changes in ST and IGF cannot account for all the effects of the
somatotropic axis, a logical step is to determine if there are changes in the IGF binding proteins as well. This
research focus will help determine if alterations in the binding proteins are involved in the failure of smaller (and
younger) cattle to respond to exogenous ST.

The research will increase knowledge of the somatotropic axis and the effect of the interaction of
exogenous ST and the IGF binding proteins on the growth of beef cattle. This research can then be utilized by beef
cattle producers to more effectively use ST as a part of their management system.

The primary measures of success will be completed experiments in which the somatotropic axis (ST, IGF 1
and IGF binding proteins), is quantified under a variety of physiological conditions, including response to
exogenous ST, under nutrition, slow growth and etiology of changes with age. A very nice measure would be to
secure outside funding from USDA!

The work will result in peer reviewed publication and quality recommendations for beef producers on the
use of exogenous ST.
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Partners will be: 'Tom Hoagland - Cattle management - possible grants UCRF, USDA, Pfizer; Brian
Crooker (MS) GF - possible grants Hatch, USDA; Geoff Dahl (MS) - possible grants Hatch, USDA; Kristen
Govoni IGF and IFGBP assays — possible grants UCRF, USDA (sample collection, data analysis); Martin Praisner
Cattle management — possible grants UCRF, USDA.

Empirical data collection from well-designed experiments in beef cattle. The duration of each experiment
will vary from one month to one year.

The primary strategy will be to design quality experiments with a well-trained group of technicians, graduate
students and undergraduates to collect, prepare, assay and analyze the results.

The target audience 1s fellow scientists interested in the somatotropic axis and outreach programs that target
beef cattle producers that might use exogenous ST.

The peer-review process will be the major evaluation tool. If a manuscript is accepted for publication in a
peer-reviewed journal that will be considered a successful experiment.

Analyucal Toxicology

Research Focus: Development of new methodologies for the detection and identification of drugs and their
metabolites has numerous applications. These analytical innovations could provide efficient and cost effective
options for the clinical, pharmaceutical and regulatory industties. Discovery of biotransformation products of drugs
is essential to developing methods for drug detection. Exploration of in vitro techniques for the determination of
biotransformation products is an attractive alternative to traditional approaches. Enzyme linked immunosorbant
assays (ELISA) can be created to detect specific compounds at low concentrations. One future application of this
research includes the detection of drug residues in food products.

Measures of success will be acquiring funding to support the research.

Outcome products desired are peer-reviewed articles, new methods applications and production of ELISA
kits for specific drugs/drug metabolites.

Partners are: Walter Hyde, PHD, Iowa State University ~ Collaboration on drug administration studies; Dr.
Steve Barker, Univ. of Louisiana - methods development and field testing; Dr. Sylvain De Guise, UConn
Pathobiology Dept. — Consultant immunotoxicology. Resources include grants: Association of Racing Chemists,
International.

Key components of the program include discussions with colleagues, determination of industry needs from
literature and attendance at professional meetings (ongoing).

Strategies include utilizing classic and innovative approaches to study drug metabolism. Modification of
proven analytical techniques to discover unique processes.

Target audiences are pharmaceutical companies, regulatory agencies, clinical labs, graduate students.

Evaluation techniques will include field success of new methods of drug detection, successful completion of
graduate student research projects, publications and grant funding.

Pathogenesis of Salmonella Enteritidis (SE)

Research Focus: Pathogenesis of Salmonella enteritidis (SE): Egg-borne Salmonella enteritidis infection
has emerged as a major public health problem in the United States and several other countries during the past
decade. An essential event in the pathogenesis of SE is the attachment to the host intestinal mucosa through
specific receptors on the host cell surface. Identifying and characterization of SE specific attachment proteins
(adhesions) would help to design an effective control measures. Currently in process is the molecular
characterization of the mechanism of attachment by 1dent|.fy1ng and studying the adhesion molecules expression
during attachment of SE to host cell receptors. Four SE proteins of approximate size 85, 75, 50, and 36 Kda were
identified and newly synthesized when incubated with Int-407 cells (human intestinal cells). Also recognized is three
SE attachment proteins with approximate size 38, 32, and 6 Kda whose expression were up regulated when
incubated with Int-407 cells. Further studies are in progress.

The measure of success will be control of SE food borne infections in humans related to fresh eggs in
Connecucut.

This work will result in publications in reviewed journal and Extension publications.

Partners are Connecticut poultry producers, Health Department, Agricultural Department and
Pathobiology.

A key component of the program includes characterization of SE attachment proteins during infections -
duration 2-3 years.

Strategies include regional and national meetings on Salmonella control (over 1,000 attendees).

Target audiences are the poultry industry and allied industries.
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Evaluation techniques will include data on Salmonella outbreak in Connecticut can be monitored monthly,
quarterly and annually.

Crohn's Disease Research

Research Focus: Crohn's disease affects one million Americans. The peak frequency occurs between the
ages of 15 and 25. Females are affected slightly more often than males, 1.3 to 1. The disease is chronic, with
frequent remission and relapses, followed often by surgery and persists for kife. It is characterized by belly cramps,
diarrhea, lower abdominal pain, fistulas from segmental intestinal disease, perianal lesions and weight loss. Crohn's
disease significantly compromises quality of life, interfering with social activities, sports, education, vacations, sexual
relations and self-esteem.

Measures of success will be identifying the environmental sources of Crohn's disease, as well as defining
incubation period, means of transmission, portal of entry (to the GI tract) and etiology. Grant dollars up to
$300,000 may or may not be generated. :

This work will result in six to eight research articles for peer reviewed journals are anticipated over the next
several years. '

Currently, studying clusters of Crohn's disease in Mankato, MIN, where six cases among 328 members of a
1980 high school class have been identified. Mankato appears to be a hot-bed of CD; a second high school had two
cases among 92 graduates in 1969. Control data are readily available from Olmstead County, MN, 90 miles to the
east (where the Mayo Clinic is located). Once the initial research paper is published, a larger epidemiology proposal
will be defined and funding sought for a five-year study.

Partners in the study of Crohn's disease include Dr. A. B. West of NYU, and Drs. J.F. Colombel and A.
Cortot of Lille, France. The latter colleagues in France have identified 30 families with more than four cases each in
northern France and Belgium and each will be interviewed, seeking etiological leads.

Key components of the program include: etiology of Crohn's disease (1999-2005); epidemiology of CD in
Mankato, MN;; epidemiology of CD in northern France and Belgium; role of E. coli recovered (in France) from the
tissues of patients with Crohn's disease; role of enterococci, group A streptococci and bacteroides in Crohn's
disease.

In the study of clusters, investigators will attempt to disclose sources of viruses or bacteria, for example
unpasteurized milk, contaminated food products, drinking water. Evidence of participation by viruses or bacteria
will be sought by immunostaining tissues, virus isolation, bacterial culture, PCR, and experimental animal
inoculation; i.e. inoculation of putative agents into the Peyer's patches of experimental rabbits of young swine.

Target audiences are the medical community, gastroenterologists, scientists with a focus on inflammatory
bowel disease and patients with CD.

If the papers cause a change in the way IBD is viewed or causes more individuals to join the search for
etiology or to test antimicrobial drugs, some success will have been achieved. If grant monies follow, so much the
better. If the cause of CD is discovered, a means of prevention will soon follow.

Lyme Disease Research

Research Focus: Lyme disease is the most common tick-borne disease in the United States; the disease is
endemic in Connecticut. Lyme disease infects domestic animals as well as humans. The disease has been less well
studied in cattle and horses compared to humans and dogs. Research priorities include development of improved
tools for the diagnosis of Lyme disease in cattle and horses, and application of these tools in studies geared toward
improving understanding of the pathogenesis, transmission and economic impact of this disease in these species.
Both experimental infection and natural disease will be studied. The expected beneficiaries of this research will
include veterinarians (improvement in diagnostic capabilities) and cattle and horse owners (more information on
disease characteristics and modes of prevention). Innovative diagnostic tools developed may also prove useful in
diagnosis of human Lyme disease. '

Measures of success are based upon the anticipated research results. It is anticipated that research results
will enhance accurate laboratory diagnosis of Lyme disease in horses and cattle (and perhaps in humans), as well as
increase knowledge of disease characteristics and economic impact in these species. Practicing veterinarians will be
able to more accurately diagnose this disease, hopefully resulting in improved treatment outcome for the animal
patients. :

Desirable outcomes include the sharing and publishing of the research results. Results will be disseminated
to practicing veterinarians via presentations at professional meetings and peer reviewed publications as well as
individual consultation.
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: Partners of the project include both students and colleagues. Graduate students and diagnostic laboratory
personnel are key contributors to this effort. Collaboration with Dr. Hallie Krider in Molecular and Cell Biology
and his staff are important in the area of test development. Funding for these efforts has been primarily via CT Ag
Experiment Station (CT 06-Animal Health), USDA competitive seed grant, and the University of CT Research
Foundation.

Some of the key components of the project are: Equine Lyme Disease: Clinical Characteristics and
Diagnostic Test Development in Naturally Infected Horses (2000-2004); Bovine Lyme Disease: Non-tick routes of
transmission (2000-2005), Development of Improved Diagnostic Tests (2000-2003); Economic Impact in the Dairy
Industry (2004-2005).

Equine Lyme Disease: Equine practitioners will submit blood from Lyme disease suspect horses (other
common differential diagnoses ruled out) and healthy herdmate control horses. Clinical and environmental
information will be collected also. Routine diagnostic serology will be performed; samples will be frozen for
developmental assays. Horses will be treated with one of 5 defined treatments, or not treated. Patients and controls
will be resampled 2-3 months later, and post treatment clinical information will be collected. Various diagnostic
tests utilized will be compared and contrasted; treatment efficacy will be contrasted using both clinical and
laboratory criteria.

Bovine Lyme Disease: Non- tick modes of transmission will be investigated by determining rate of
transplacental transmission in calves from a herd with known natural exposure. Urine shedding of Borrelia
bu.rgdorferi (Bb), causative agent of Lyme disease, will also be assessed in this herd. Possible urine/mucosal
transmission of this agent may be investigated by experimental infection of calves if funding is available. Known
positive and negative samples from both experimentally and naturally infected cows will be utilized to develop an
Elisa assay of 1mproved specificity and sensitivity in cattle. This assay will be utilized to help determine economic
impact of this disease in cattle.

Veterinarians are the target audience for the project effort.

Acceptance of publication submissions and abstracts for professional meetings should indicate quality of
results. Adoption of similar testing methods by other laboratories would indicate incorporation of knowledge by
others in the field. Requests for improved testing modalities should indicate acceptance of the findings by the
veterinary practitioners. '

Nonmammalian, Wildlife, Zoo and Aquatic Animal Pathology
Research Focus: Research focuses on mechanisms of infectious disease in nonmammalian, wildlife, zoo,

and aquatic animal species. Principal interests involve identification and characterization of infectious agents of
aquaculture-reared Adantic salmon. To this extent, two diseases are currently being investigated of farmed Adantic
salmon, epizootic myxosporean encephalitis and branchial infection by a chlamydia-like organism. The initiative of
my laboratory is to construct DNA probes for the identification of such pathogens in tissues from aquaculture-
reared and wild salmon species. Such molecular probes would be essential to the creation of diagnostic tests useful
in detecting pathogens at sub-clinical levels in a variety of salmon populations. Low-level detection would provide
the aquaculture industry and fish and wildlife agencies with invaluable tools to monitor disease for the long-term
management of fish populations for production and re-introduction.

Successful competition for external funding will be the measure of success of this research program, along
with publication of research findings in peer-reviewed scientific journals.

The desired outcome products of this research are research findings publishable in peer-reviewed sc1em;1f1c
journals and continued funding from external funding agencies.

The partners include: Hydro Seafood Fanad, Co. Donegal, Ireland; Dr. A. Brian West, New York
University; Dr. Gregory Tsongalis, Department of Pathology and Laboratory Medicine, Hartford, Hospital; Sylvain
De Guise, Richard French, Louis Pierro, University of Connecticut.

Key components of the program - 1) Epizootic myxosporean encephalitis and 2) Chlamydial branchits.

The research strategy is hypothesis-based scientific experiments, and publication of results in peer-reviewed
scientific journals.

The audiences for these research findings are the scientific community, aquaculture industry, fish and
wildlife management agencies, with eventual diffusion to general public.

Evaluation of the research program will be based on the success of efforts to procure continued external
funding and the ability to publish results in peer-reviewed scientific journals.
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Agquatic Animal Health

Protozoal infections are of great concern in oyster cultivation, because they cause economic losses in
commercial production. The surveillance, management and control of these diseases of the oyster require
diagnostic aids which are sensitive, rapid, cost effective and convenient. The present study will investigate the
development of the multiplex PCR for application in the screening anid surveillance of disease agents of the eastern
oyster (Crassostrea virginica). Multiplex PCR will allow for the simultaneous testing of two or more pathogensina
single test reaction with a total assay time of approximately eight hours. The project design is in 3 phases which are
centered about the following questions: 1) Can the protozoan pathogens [Haplosporidium nelsoni (MSX),
Haplosporidium costale (SSO) and Perkinsus marinus (Dermo)] of the eastern oyster be detected and differentiated
in a multiplex PCR reaction? 2) Can the multiplex PCR be used as a quantitative measure of oyster infection and
contamination? 3) Can the multiplex PCR be applied to field samples and provide accurate and meaningful data.

The proposal is focused on the needs of the industry and is justified by: 1) the need of industry to
maximize productivity and economically manage shellfish stocks, 2) the need of regulatory agencies to provide
industry with meaningful data and recommendations, 3) the requirements for APHIS certification of laboratories
for aquatic animal health inspection and diagnostics, and 4) the consumer’s expectation for uncontaminated and
hardy products.

The measures of success will be a NRAC Grant ($142,103 - 1998-2000).

The outcome product will be a single, rapid multiplex PCR test for H. nelsoni, H. costale and P. marinus in
the eastern oyster (Crassostrea virginica). User/Beneficiary: The Product will have potential use in commercial and
private industry, research, diagnostics, and in certifying and regulatory laboratories. The products are primarily
expected to serve the aquaculture industry in the routine screening of oyster seedstock. In this context, certifying
will be possible and the management of disease in the cultivation of oysters can be engineered. Economic benefit:
The introduction of multiplex PCR for testing of disease pathogens is expected to increase product availability &
quality by increasing disease pathogen monitoring and thus decreasing endemic disease and disease impact.

Principle Investigators — Cooperating, Non-funded Participants: Mazhar Khan - University of
Connecticut, Department of Pathobiology; Hillard Bloom - Tallmade Brothers, Inc.; Roxanne Smolowitz —
University of Pennsylvania, Laboratory of Aquatic Animal Medicine and Pathology, University of Pennsylvania;
Marine Biological Laboratory, Woods Hole, MA; Robert Smith — Rhode Island Clam Co. Inc., North King, RI
02852; John Volk, John Karolus, Inke Sunila - Connecticut Department of Agriculture, Bureau of Aquaculture and
Laboratory, Milford, CT; Lynn Hinckley, Marianne Kalbac, Soledad Penna — University of Connecticut,
Department of Pathobiology, Storrs, CT; DTS-Diagnostic Testing Services; Steve Fleetwood - Bivalve Packing
Company, Inc., Port Norris, NJ 08349. Grants: Development and Application of Multiplex PCR for Screening of
Shellfish Pathogens. PI: Richard A. French Funding Agency: NRAC (USDA), Funding Request: $142,103,
Funding Period: 9/98-8/00.

To develop and optimize a multi-species polymerase chain reaction (PCR) (multiplex PCR) for the
detection of the easter oyster (Crassostrea virginica) pathogens Haplosporidium nelsoni (MSX), Haplosporidium
costale (SSO) and Perkinsus marinus (Dermo). To determine if the multiplex PCR can be used as a specific and
quantitative measure of infection by the oyster pathogens H. nelsoni (MSX), H. costale (SSO) and P. marinus
(Dermo). To apply the technology (multiplex PCR) to field samples and/or animals at point sources of infection
and to evaluate and compare findings with conventional testing procedures. To determine if the specificity and
sensitivity of the multiplex PCR method can provide accurate and meaningful data for use as a diagnostic aid in the
management of H. nelsoni (MSX), H. costale (SSO) and P. marinus (Dermo) in the eastern oyster. The product to
be produced from the proposed research is a potential marketable, single and rapid multiplex PCR test for the
detection of H. nelsoni (MSX), H. costale (SSO) and P. marinus (Dermo) in the eastern oyster (Crassostrea
virginica). .

Strategies include original sound research based on established and theoretical science and applied research
as determined by funding agency RFPs.

Target audiences are the research efforts and products will have potential use in commercial and private
industry, research, diagnostics, and in certifying and regulatory laboratories.

Evaluation techniques will be publications and grant funding.

Vaccine Research

Research Focus: Pathogenic Mycoplasma gallisepticum is the etiologic agent of a respiratory syndrome mn
poultry known as Chronic Respiratory Disease (CRD) (1). The non-invasive nature of this pathogen necessitates
colonization of host respiratory epithelial surfaces as a prerequisite for the initiation of the processes resulting in
host cell alterations and pathogenesis. The data suggests that cytadherence is a multifactoral process mediated in
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part by the actions of the specific cytadhesin molecules, GapA and LP64, interacting with their corresponding host
cell receptors as well as cytadherence related molecules (CRM) whose character and functions are yet to be explored.
This is reminiscent of the complex cytadherence mechanism of the human respiratory pathogen, Mycoplasma
pneumoniae which involves the coordinate action of the primary cytadhesin molecule, P1 (2,3,4) in concert with an
array of high molecular weight (HMW) accessory proteins. Recent data has demonstrated the requirement for
HMW!1 in the assembly of the attachment tip and the localization of P1 to that tip. Mutants lacking HMW1 are
unable to cluster P1 to the tip structure and their ability to attach is impaired (58 6). A recent report described the
existence of an M. gallisepticum gene (mgc2) encoding a cytadhesin-like protein which has 40.9% identity to the M.
pneumoniae adherence related protein P30 (7). This may be an example of a CRM, and not a cytadhesin perse.

Investigations into the complex nature of M. gallisepticurns’ cytadherence process, with the goal of clearly
elucidating the CRMs and their specific roles will provide greater insights into the pathogenesis of the organism and
ultimately allow for the specific design of a more efficacious vaccine.

Measures of success include publications, grant funding, development of efficacious vaccine.

This work will result in publications, grant funding, development of efficacious vaccine.

Partners will be: Dr. David Ley, NCSU, Funding Agency: U. S. Poultry & Egg Association, David Ley and
S. J. Geary, P.Ls Title: “Occurrence and Distribution of Mycoplasma gallisepticum Escape Variant Phenotypes
Resulting From Vaccination of Chickens” Amount: $18,760 Dates: 4/1/98-3/31/99, extended through 3/31/2000

Strategies include: 1) Characterize the molecular and biochemical character of p100 and p45 and the genes
encoding them. 2) Restore the wild-type phenotype in R high by successive complementations with cloned genes
encoding GapA, page 45 and page 100 utilizing Tn 4001transformations. 3) Assess the localization/presentation of
GapaA as a consequence of page 45 and/or page 100 expression by immuno-gold EM. 4) Assess the cytadherence
capability of R high after each of the successive complementations with cloned genes encodmg GapA, page 45 and
page 100.

Target aud.lences are researchers interested in microbiol virulence and vaccine development.

Department of Pathobiology
The individual research plan involves collaborative pathology support for structure/function studies in

toxicology and immunology

- 'This includes: a) Mechanisms of protection for hepatotoxicity and renal toxicity with microsomal
proliferators. J. Manautou, School of Pharmacy, UConn. J.E. Manautou, V. M. Silva, G. E. Hennig and H. E.
Whiteley. Repeated Dosing with Peroxisome Proliferator Clofibrate Decreases the Toxicity of Model Hepatoxic
Agents in Male Mice. Toxicology 127:1-10, 1998. b) Mechanisms of colon carcinogenesis. D. Rosenberg, School of
Pharmacy. D. A. Delker, Q. S. Wang, A. Papanikolaou, H. E. Whiteley and D. A. Rosenberg. Quantitative
Assessment of Azoxymethane Induced Aberrant Crypt Foci in Inbred Mice. Experimental and Molecular Pathology.
In Press. ¢) Mechanisms of allergic pulmonary disease. R. Thrall UConn Heath Center, School of Medicine. C. M.
Schramm, L. Puddington, C. A. Yiamouyiannss, E. G. Lingenheld, H. E. Whiteley and R. S. Thrall. Acute Allergic
Airway Inflammation and Responsiveness is Diminished in TCRgd Knockout Mice and abolished in TCRab
Knockout Mice. American Journal of Pathology, In Press.

The measure of success will be to understand the structure and function relationship of cell, tissue and
organ inj

Al the collaborations expect to result in greater understanding of disease mechanisms. Theywﬂl also serve
as the basis of graduate student theses, collaborative publications and grant proposals.

Partners will be the School of Pharmacy, Center for Biochemical Toxicology UConn; Division of
Pulmonary Medicine and the UConn Health Center.

Strategies include developing funding from external sources for graduate students.

Target audiences are the research/scientific community

Evaluations will be peer review of grants and publications

Immunology and Immunotoxicology of Aquatic Species
Research Focus: One focus of research is the evaluation of immune functions of aquatic species, with

emphasis on bivalves and marine mammals. The relationship between exposure to environmental contaminants and
immune functions, and between immune functions and the development of disease are my particular areas of
interest. This is particularly important in view of the ubiquity of environmental contaminants, the sensitivity of the
immune system to exposure to contaminants, and the central role of the immune system in the development of
diseases. More specifically, the whole oyster industry will benefit from a better understanding of the relationship
between immune functions and the development of economically important diseases, and a better understanding of
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the effects of environmental pollutants on immune functions of marine mammals will allow for more successful
conservation efforts. '

Success will be measured by the success of continuous funding of research efforts and dissemination of the
information through peer-reviewed publications.

This work will result in continuous funding of research efforts and dissemination of the information
through peer-reviewed publications.

Partners include: David A. Ferrick (MS), Rigel Inc., CA, with collaboration in marine mammal
immunology; Michel Fournier (MS), Montreal, Quebec, Canada, with collaboration in marine mammal
immunotoxicology; Sal Frasca, Richard French, Louis Pierro (UConn), John Volk, John Karolus and Inke Sulina
(CT Bureau of Aquaculture), with collaboration in oyster immunology. Resources include grants from the Morris
Animal Foundation and USDA/CREES/ .

Projects include: Oyster immunology (11/98-present); Marine mammal immunology (8/98-present);
Marine mammal immunotoxicology (8/98-present). '

Strategies include original sound scientific experiments based on hypothesis-oriented research, according to
proposals to granting agencies, and publication of results in peer-reviewed scientific journals.

Target audiences are the scientific community and eventual diffusion to general public.

Evaluation of the success at obtaining grants and at publishing results in peer-reviewed scientific journals.

Viral Pathogenesis and Immunology/Vaccine Research and Development
Research Focus: The Immune Response to Pseudorabies Virus (PrV).- Data generated in the laboratory

suggests that PrV immediate early protein (IE180) activates cellular responses as indicated by the significant blastogenic
responses exhibited by lymphocytes of immune animals in response to stimulation with antigens representing [E180.
A prospective study has confirmed these results. This finding is significant in the immunobiology of PrV.

Genetic Vaccines - Two DNA vaccines (different promoters) encoding the PrV IE180 protein gene which are
functional in mice and swine have been constructed. In vaccination trials in mice with one of the DNA vaccines,
specific antibody responses and partial protection in mice were achieved. Cytokine Adjuvants A recent study with IL-
2 demonstrates the value of this cytokine as an adjuvant for the [E180 DNA vaccine in mice. This is of significance in,
the field of vaccinology in general that can be applied to swine or other species. Swine IL-2 Bioassay-A bioassay for
functional evaluation of swine IL-2 was developed. This bioassay serves as a complement for immunoassays that are
used routinely to measure total IL-2. This bioassay has a direct application in studies on pathogenesis and vaccine
development when IL-2 needs to be measured functionally. Porcine Respiratory Reproductive Syndrome (PRRS)-
Cloning of PRRS virus ORFs 2-7 in expression plasmids to be used as DNA vaccines is in progress. The adjuvanticity
of swIL-2 with these DNA vaccines will be tested n swine. The planned studies will contribute to better understand
protective immunity and to the development of more effective vaccines for control of PRRS.

Measures of success are based upon the anticipated research results. The data generated in projects will
contribute to the general area of vaccinology specifically in the field of PrV and PRRSV. Resources include funding
from USDA ($ 106,000), and more recently from NSF ($ 36,000) with one of the collaborators in the School of
Pharmacy (Dr. D. Burgess).

This work will result in peer reviewed publications and presentations in national and international scientific
events.

Partners will be: Dr. Diane Burgess (School of Pharmacy); Dr. Yi Li (Department of Plant Science,
CANR), Dr. Herbert Van Kruiningen (Department of Pathobiology, CANR), Dr. William Smith (USDA, Sutton,
Ma), Dr. Marvin Grubman (Plum Island, USDA-ARS, Greenport, New York).

The overall research program is on Viral Pathogenesis and Immunology with a strong vaccine component

“and a smaller but significant diagnostic component. Specific projects (listed above) two of which (DNA/cytokine
and Swine IL-2) are almost completed. Otherwise the program could be considered an open ended type of
operation.

Standard methods and techniques which are tailored to specific research needs are applied.

Target audiences are students, the scientific community and public at large make up the target audience for
this research effort.

The results are evaluated as they are produced, papers are prepared internally reviewed and submitted for
publication which are peer-reviewed.

Non-Herbicide Weed Management Alternatives for Vegetables
Research Focus: Numerous strategies for herbicide reduction are being researched. These include
cultivation, reduced tillage, bio-control and interseeding. One area not widely addressed is the impact of crop
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rotation on weed populations. Liebman and Dyck (KS3) compared studies where at least one rotation had no
herbicide and found 29 crop x rotation in the literature. Of these rotations with no herbicides, 21 found lower
emerged weed densities. Reducing herbicide use would protect ground and surface water and benefit the general
population. Developing effective weed management alternative would benefit vegetable producers

This project will be successful if one graduate student is trained, at least $30,000 in grants are received, and
two technical and one peer reviewed article are published.

Desired outcomes include two Extension articles, two technical publications and one peer-reviewed
publication.

Partners of the research project include: INE-92 Regional Technical Committee — development of
components of rotation research (MS); Storrs Agricultural Experiment Station - support the research necessary to
evaluate rotations.

Key components of the research project involve evaluating six crop rotations involving sweet corm,
vegetables and cover crops over a five-year period and documenting the change in weed density and species present
(MS).

Strategies include using scientifically sound, statistically valid research methods to evaluate changes in weed
population makeup and density as a result of various crop rotations.

Target audiences are agricultural researchers, Extension personnel and vegetable producers.

Appropriate statistical methods and experimental design will be used to evaluate results.

Plant Physiology and Genetics
Research Focus: Plant hormones play a role in almost every aspect of plant growth and development. One

type of hormone, the cytokinins, control many fundamental processes including cell division, shoot development,
leaf development, flowering, senescence and chloroplast development. Therefore, cytokinin biochemistry,
physiology and genetics has broad relevance to plant biotechnology, horticulture and plant biology. Research
focuses on understanding the relationship between plant development and cytokinin biochemistry, enzymology and
genetics. The results of this work are important for plant biotechnology, as well as improving the understanding of
basic plant physiology and development.

Currently, work is being done on characterizing a novel cytokinin metabolism mutant in the model plant
Arabidopsis (designated as cym). The cym mutant has abnormal cytokinin and adenine metabolism pathways and
displays phenotypic differences from the wild type. The goal is to identify genes involved in cytokinin regulation
which can be used to manipulate plant growth and development. This project has been funded by NSF and UCRF,
and is currently funded by a USDA-NRI research grant. '

Plant genetic engineering generally requires plant regeneration from a single cell using plant tissue culture,
and the process of regeneration is partially controlled by exogenous and endogenous cytokinins. At this time, the
major focus of the work is to select genetic mutants which are blocked in de novo shoot organogenesis while having
normal shoot apical meristem development. The long-term goals of this project are to characterize the role of
cytokinin in plant regeneration and to identify specific genes which control de novo shoot organogenesis. This work
has been supported by a grant from the Storrs Agricultural Experiment Station (Hatch Funds).

Measures of success are based upon anticipated research results. These include identifying the gene
sequence for adenosine nucleosidase; determining the role or adenosine nucleosidase in cytokinin regulation and
plant development; and identifying genes involved in de novo shoot organogenesis. '

This work will result in peer reviewed publications, abstracts for presentations and posters given at scientific
meetings and training of graduate students.

Partners will be: the research described above is primarily supported by a USDA-NRI grant (1998-2000).
Other sources of funding for my laboratory and graduate students include the UCRF, Hatch funds (Storrs Agric.
Expt. Station), CII and HRI grants; and research collaboration with Dr. Goran Sandberg, Swedish University of
Agricultural Science, Umea, Sweden, to quantify cytokinins in Arabidopsis genetic lines.

Strategies include a broad range of research approaches including developmental studies, enzymology,
genetics, physiology, molecular biology and others.

Target audiences are: research scientists - plant biologists, physiologists, and geneticists; any person or
company involved in plant transformation and regeneration.

Evaluations will be peer reviewed publications, abstracts for presentations and posters given at scientific
meetings and training of graduate students. '
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Molecular/Genetic and Electrophysiological Analysis of Plant Ion Channels

Research Focus: Optimization of crop plant function under adverse environmental conditions can be
facilitated by targeting specific gene products that are pathways for ion/nutrient uptake and transport by plants.
One research group is cloning genes which encode plant ion transporters. Voltage clamp analysis, along with
molecular cloning and mutagenesis will be used to characterize structure/function relationships of these transport
proteins.

The best measures of success will be to clone and functionally characterize new plant potassium ion
channels and cyclic nuclectide-gated nonspecification channels.

" Desired outcomes include peer reviewed journals, grants, and presentation invitations. It is expected that
the results of this work will be published in peer reviewed journals, and also lead to renewals of federal competitive
grants. It is also expect that this faculty member will continue to be asked to present invited talks to national sctence
meetings reporting the results of this work.

Partners include: National Science Foundation, Cell Biology Grant Program; Department of Energy,
Energy Biosciences Grant Program; United States Department of Agriculture, National Research Initiative Grant
Program.

Five years duration; during this time, standard cloning procedures will be used and expression of
recombinant proteins in heterologous expression systems such as yeast mutants and Xenopus leavis frog oocytes
along with growth and voltage clamp analysis to characterize gene product function.

The research strategy will be to undertake electrophysiological analysis of currents induced upon expression
of recombinant proteins in oocytes.

The target audience for the project effort will consist of plant physiologists in the area of plant mineral
nutrition.

Results assessment will be based on acceptance of research papers in peer reviewed journals, and on
renewals of competitive grants funding this research.

Department of Plant Science - Horticulture and Plant Biotechnology

Research Focus: The research focus is on new plant development and plant improvement through
traditional breeding and biotechnological techniques. This area of research is one in which the University of
Connecticut has traditionally been very strong and productive. The University has been able to introduce new and
improved plants and have demonstrated world-class research and scholarship as a result. The research that is
conducted has focused in a unique area that has attained us national and international distinction. The University
has also been able to improve the education of students, particularly the graduate students, from this research focus.

Measures of success will be the number of refereed, non-refereed and textbook publications produced. The
program has attracted over $600,000 in research grants from various private and government sources over the last
15 years. Graduates have also been a measure of success for the programs. Many of the graduate students have
productive and leadership roles in private, state and national businesses or have received their Ph.D.s and have gone
on to work at universities or industry.

This work will result in refereed articles and other peer reviewed articles, Extension publications, book
chapters and awards. These include, but are not limited to, a recent Fulbright Fellowship, the CANRAA Excellence
in Teaching Award, the University Outstanding Adviser Award and several other awards.

Some of the partners of the program are: 1) Professor Flavia Schiapacasse, University of Talca, Talca, Chile
— she plays a vital role in research of Chilean bulb species; 2) Dr. George Elliott, UConn - he continues to work
with Alstroemeria research projects; 3) Mr. Kent Kratz, Just-for-Starters, Eastford, CT — he works collaboratively
with micropropagation research; 4) Mr. Marc Laviana, Sunny Border Nursery, Inc., Kensington, CT - he works
collaboratively with micropropagation research; and 5) Dr. Yi Li, UConn - who collaborates on research projects
pertaining to new plant development and improvement.

The research program is involved with new plant development and plant improvément through the use of
traditional breeding and biotechnological procedures. In vitro procedures such as embryo culture, somaclonal
variation, meristem culture for the production of pathogen-free plants, fertility restoration, somatic embryogenesis
and micropropagation are all used to accomplish goals. Recent research programs have also been focusing on
economic development initiatives with plant tissue culture in cooperation with state government agencies.

Audiences vary from undergraduate and graduate students, to consumer horticulturists, academics and
horticultural professionals. The research strategy is to be at the forefront of new plant development, particularly as
it applies to Connecticut, and to conduct world-class research of national and international distinction.

The target audience for the program effort mcludes undergraduate and graduate students, Connecticut
horticultural and biotechonological enterprises, and ultimately, consumers.
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The success of students serves as the primary evaluation technique.

Integrated Pest Management (IPM)
Research Focus: Applied research and survey projects using Integrated Pest Management (IPM) methods

will be conducted for plant pests (e.g., insects, weeds, diseases, nematodes and other invertebrates) and beneficial
organisms. Damage to agricultural crops by plant pests may result in serious economic losses, and invasions of non-
native plant and animal species into natural areas may cause a significant decline in biological diversity. Whiteflies,
for example, are a serious pest of many greenhouse and field crops, causing severe economic damage through crop
losses. More than 600 different plants have been identified as hosts of one or more species of whitefly (Whiteflies:
their bionomics, pest status and management 1990, Agricultural Research 1992, Texas Agricultural Extension
Service 1993). Applied research projects will focus on biological control of weeds, such as purple loosestrife, and
other plant pests as part of an integrated approach to pest management that will result in reduced usage of
pesticides, sustainability of natural resources and conservation of biological diversity.

Measures of success will be: a) Reductions in pesticide usage from adoption of Integrated Pest
Management methods, including biological control practices by growers of agricultural commodities and natural
resource managers; b) An increase in biological control agent populations in targeted crop production areas, such as
greenhouses, and in natural areas for long-term sustainable management of insects, weeds, diseases and other
organisms.

This work will result in 'Starter kits' of biological control agents, including release instructions and
standardized monitoring protocols; technical reports, peer reviewed articles on applied research project
accomplishments; Extension and trade journal publications; Internet web site development for research results and
outreach information; poster display exhibits; color pamphlets and other educational materials.

Internal partners are: a) Commodity Specialists and Extension Educators in CANR,; b) Faculty and
professional staff in other UConn departments. External partners are: a) Federal agencies: USDA, EPA, NRCS,
U.S. Dept. of Interior, U.S. Geological Survey (MS; grants have been received previously from these agencies and
are anticipated to continue; b) State agencies: CT Agric. Expt. Station, DEP, CTDOT, SWCD, Dept. of
Agriculture; ¢) Municipal organizations: Inland Wetlands Comms., Conservation Comms., Parks and Rec. Depts.; d)
Grower Groups - CT Greenhouse Grower's Assoc., CT Nurserymen's Assoc.; €) Environmental Groups - The
Nature Conservancy, Audubon Society, nature centers in Connecticut.

Applied research and survey projects in Integrated Pest Management will be conducted for various plant
pests, including insects, weeds and diseases. Emphasis will be placed on biological control of a) pests of greenhouse
and other agricultural crops and b) invasive weeds, such as purple loosestrife, in natural habitats. For survey
projects, plant pests will be monitored through various survey techniques, including trapping, sweep net collections,
and visual observations. Projects will be conducted from 12 months in duration to 5 years or as determined by
supporting grant timelines. Long-term monitoring of biological control studies for 3 to 5 years is recommended for
scientific documentation.

Applied research projects will be conducted following scientific methods, including experimental design and
statistical analysis. Project results will be disseminated to growers, natural area managers, federal and state agencies,
non-governmental organizations (NGOs), schools, municipalities and the general public. Educational outreach will
occur via presentations, field demonstrations and volunteer training, dissemination of prepared materials, poster
displays, Internet web site development, publications and the news media. The number of attendees will vary by
event, ranging from several individuals to several hundred.

Target audiences are agricultural commodity growers, natural resource managers, the general public,
volunteers and school children. ,

Evaluation techniques are annual technical reports summarizing program accomplishments for each applied
research and survey program, preparation of Extension publications and manuscripts for peer-reviewed journals
where applicable, continued development of IPM web site and outreach activities.

Home and Garden Education Center

Cooperative Extension System Focus: The Home and Garden Education Center is part of the Department
of Plant Science at the University of Connecticut College of Agriculture and Natural Resources. Through the use of
new technologies, faculty and staff throughout the College and eight Extension Centers are also able to contribute
their knowledge and expertise. The Center is open year round. The new UConn Home and Garden Education
Center is an outreach program to the citizens of Connecticut. It is designed to meet the needs of an increasingly
sophisticated audience by providing accurate, thorough and timely information on a wide variety of issues:
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gardening, entomology, food safety, drinking water, soil testing, home horticulture, lead poisoning, indoor air
quality, septic system management and family financial management.

Measures of success will be: to educate at least 5,000 consumers annually in entomology - structural and
household pests; to process 1,500-2,000 telephone inquiries annually in entomology; to increase distribution of the
Home and Garden Newsletter - Year 1999 — 650-1,000, Year 2000 - 3,000-5,000, Year 2001 - 5,000-10,000, Year
2002 - 15,000, Year 2002-2005 - 15,000; to increase insect center specimen diagnostics: Year 1999 — 500, Year 2000 -
1,000, Year 2001 - 1,500, Year 2002 - 2,000, Year 2003 - 2,000, Year 2003-2005 - 2,000.

This work will result in 25 (5/year) new entomology/household insects fact sheets, teaching 150 Master
Gardeners in course work annually - course seminars, monthly training workshops for center staff, bimonthly Home
& Garden Newsletter publication (Home and Garden News’), develop new Center calendar annually and support
and organize Center Advisory Committee.

Partners include: CAEMG, Schools, Garden Clubs. External partners are support businesses/green
industry staff and internal: CANR/Extension/Plant Science staff, Master Gardener volunteers, other university
horticulture centers, soil testing lab.

Key components of the program are: revision Master Gardener core manual and course data; new
educational program on the web, CD-ROM, distance learning techniques; digital distance diagnostics program to
link with Extension Centers and Master Gardener program; applied research/grant opportunities; fund raising
mission; core staff support group positions scheduled and overseen to run Center.

Strategies include: annual Master Gardener and advanced Master Gardener courses; updated diagnostics
program coupled with computerized technology; FAX on demand to be made on-line at Center; new web sites,
information and cooperative linkages; provide plant, home insect, disease and gardening, pest diagnostics and
recommendations for problem management; develop an IPM program; demonstration gardens at UConn and
Extension Centers for education programs; develop distance learning and diagnostics program.

Target audiences are to reach 5,000-10,000 Connecticut citizens annually.

Evaluation techniques are course surveys and evaluation forms, newsletter surveys and data acquisition
forms and advisory committee program review.

Integgatéd Crop Management
Academic Program Focuses are: 1) Undergraduate teaching one course per year in Department of Plant -

Science; 2) Fruit Extension Fruit Specialist - Tree Fruit Small Fruit; 3) Entomologist - Home and Garden Education
Center — Diagnostics; 4) Director, Home and Garden Education Center.

Measures of success will be to: educate the commercial fruit growers on insects, pests, disease management
and crop production to increase their scientific knowledge via field visits, newsletters, meetings and publicanons;
provide leadership in entomology, fruit production and program staff coordination to Home and Garden Education
Center; increase public outreach education audience; increase educational knowledge relating to adopting sustainable
IPM agricultural practices via meetings, seminars and newsletter publications; and course
statistics/ evaluations/number of students, IPM: Plant Science 204. :

Outcome products are contribution New England Small Fruit Management Guide; editor - Fruit - Yankee
Grower Newsletter; member, Home and Garden Education Center Advisory Committee; member, Plant Science
Curriculum Committee; new entomology fact sheets (5/year); Extension Grape Bulletin planned - draft copy; and
new applied entomology course — 2000,

Internal partners are: CANR Plant Science, CTAES, NE Vegetable and Small Fruit Team, UMass, Cornell
University Fruit Team, University of New Hampshire. External partners are: Connecticut Department of
Agriculture, Connecticut Pomological Society, Quinnebaug Fruit Growers Association.

Key components are: Undergraduate (2) courses (IPM and Applied Entomology); Publication (2
newsletters) Yankee Grower and Home and Garden News; New England Small Fruit Pest Management Guide;
Administration UConn Home and Garden Education Center; Insect and Pest Diagnostics (500-1,000
specimens/year); Telephone consultation for Home & Garden Education Center - 1,000 calls annually; Teaching 10-
15 undergraduate students annually. :

Strategies include: Plant Science Undergraduate students 10-15 annually; Master Gardener course students -
165-200 annually; Home and Garden Education Center public contacts - 5,000-10,000 annually; Grower contacts via
seminars - 2-3 conferences annually; 200-500 contacts annually; Twilight Meetings - 100-200 annually; New England
Fruit meetings and Annual CES (Tolland) Fruit and Vegetable Conference (presentations) - 100 annually.

Target audiences are commercial fruit growers and Connecticut citizens for the Home and Garden
Education Center.

Evaluation techniques are annual newsletter survey evaluations and Master Gardener teaching evaluations.
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Turfgrass Management _ : .

Research Focus: Traditional agricultural crop production in Connecticut has declined rapidly during the last
30 years. Asurban and suburban development encroaches into rural landscapes, turf is replacing cropland as the
principal managed land cover in the state. This situation is not unique to Connecticut; turf is replacing cropland
along the entire Eastern Seaboard of the U.S. Residential and commercial lawns, athletic fields, golf courses, parks,
highway medians and shoulders, sod farms, and cemeteries comprise many of the areas seeded to turfgrass. Proper
management of turfgrass is critical for turf performance and quality in addition to preventing losses of nutrients and
turf chemicals offsite. Research in this area will benefit professional grounds keepers, golf course superintendents,
managers of athletic fields and parks, homeowners, and others who desire information on turfgrass management.

Measures of success include possible grants received and the change in knowledge and behavior.
Specifically, it is anticipated that best management practices will be developed and evaluated for various turf systems.
As results are released, many of theses practices should be adopted by those interested in quality turf without
compromising environmental quality. As the turfgrass science program develops in the College, it is expected that
grant funding of the program will increase as well as student enrollment in the Agronomy major.

Desired outcomes include peer reviewed articles and Extensjon publications. It is anticipated that peer-
review journal articles will be published from the turfgrass research. It is expected that the results will also be used
by Extension personnel for Extension publications.

Resources and partners are: United States Golf Course Association (potential funding source), Golf Course
Superintendents Association (potential funding source), CT Department of Environmental Protection (potential
funding source), New England Turfgrass Foundation (potential funding source), U.S. EPA (potential funding
source), Potash and Phosphate Institute (current funding).

Key components are turfgrass nutrient management, alternative pest control methods for turf and
evaluation of new turfgrass species.

The research strategy consists of field, greenhouse, and laboratory experiments utilizing standard
designs and analyses.

Research in this area will benefit the target audience of professional grounds keepers, golf course
superintendents, managers of athletic fields and parks, homeowners, and others who desire information on turfgrass
management.

Evaluation techniques utilize statistical analyses of data, which will determine treatment effects of
experiments.

Integrated Pest Management
Research Focus: There is a growing need to develop and implement integrated pest management (IPM)

systems that are less reliant on agrochemicals and rely more on biologically based tactics. The sole reliance on
chemical tactics is troublesome. For instance, more than 500 insect pests, 270 weed species and 150 plant diseases
have become resistant to one or more pesticides (EPA, 1996). Moreover, concerns for human and environmental
health and the cost of pesticide regulation stress the need for the switch to biointensive pest management systems.
Such IPM systems rely on tactics such as host-plant resistance, biological control, and cultural controls. To
contribute to the development of such IPM systems, my research seeks to understand tritrophic level interactions as
they affect insect natural enemies. A good understanding of how plant traits influence natural enemies can lead to
ways of improving their control efficacy. In addition, not much is known about how to combine particular host-
plant resistance traits with natural enemies to produce additive or synergistic interactions that result in greater pest
control. Current work deals with pea morphology and a coccinellid beetle and future work will deal with natural
enemies of pest thrips. Another area of interest is the identification of host-plant resistant traits against insects that
could be transferred to susceptible ornamental plants for which conventional breeding will take too long or it 1s not
possible. This type of research will rely on the collaboration with colleagues who have the expertise in tissue culture
and genetic engineering. All of this work should contribute to IPM systems relying less on chemical insecticides.
The knowledge generated should be useful in order to anticipate how host-plant resistant traits may interact
with the application of biological control agents. This should be of benefit to plant breeders, suppliers of beneficial
insects and agricultural producers. In addition, success of the research projects should lead to generation of funding.
This work will result in: publications in entomological and horticultural journals; presentations at scientific

and trade organization meetings; guidelines for effective combinations of plant species and resistant cultivars with

particular beneficial insects; and fact sheets.

Internal partners are: faculty with expertise in tissue culture and plant biotechnology; commodity specialists
at the university; and IPM program specialists. External partners are: USDA germplasm collections; contacts will
be established with individual growers and with organizations such as greenhouse grower’s associations and
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nursery/landscape associations. In addition contacts will be established with CT organic growers; CT Department of
Agriculture and CT Agricultural Experimental Station; funding will be sought from USDA/NRI, EPA, NSF, and
Northeast Regional IPM Grants program, among others.

In general, the research projects will investigate the effect of various plant traits (morphological or chemical)
on natural enemies of pests in certain vegetable and ornamental crops. Screening of resistant cultivars will be
conducted for plants of economic importance to CT. Research will also be conducted on the behavior and ecology
of natural enemies that could be useful in greenhouse/nursery production systems. Key components include
laboratory and field experiments, experiments on insect behavior, access to germplasm collections, and technical
assistance. Duration of projects will depend on funding and personnel allocation. -

Target audiences for the program are greenhouse and nursery managers as well as vegetable growers.

Evaluation techniques are comments by grant proposal and journal reviewers, comments and discussion at
scientific/trade meetings and feedback from growers/producers and Extension personnel.

Plant Biotechnology '
Significance of the Program: Plant biotechnology will change the agricultural industry dramatically

within the next 10-20 years. Plant gene transfer techniques will be widely and effectively used for crop
improvement in agriculture, horticulture and forestry, and for production of cost-effective pharmaceuticals,
industrial materials and enzymes. : ‘

Academic Program Focus: 1) Develop a strong research program in plant biotechnology; 2)
Establish research collaborations with and provide fee-based service to agricultural, pharmaceutical and
diagnostic industries; 3) Establish research collaborations with and provide technical service to UConn faculty
scientists (potential collaborators at UConn including Dr. S. VonBodman, R. McAvoy, M. Bridgen, T. Chen,
A. Garmendia, and S. Geary); 4) Establish intemnational collaborations in plant biotech research with an
emphasis on developing countries; 5) Develop and teach the following courses - Plant Biotechnology (lecture
course, 3-credits) Plant Gene Transfer Techniques (a lab course, 3-credits, if funds are available and enough
students enrolled), and Seminar for Plant Biotechnology (1-credit, for incoming freshmen to UConn), and
Biotechnology Survey Course (3-credits, Dr. Von Bodman will be the coordinator of the course); 6) Train
undergraduate students, graduate students and postdocs and other types of scientists.

Measures of success will be a well-funded research program m plant biotechnology; quality, numerous
scientific publications; strong collaborations with private companies and with scientists at UConn and
elsewhere (USA and developing countries); numerous undergraduate students, graduate students, postdoctoral
scientists, and visiting professors from developing countries trained.

This work will result in multiple peer reviewed articles per year; multiple presentations (including
invited) in national and international scientific meetings per year; multiple patents in the five years.

Resources include current grants from USDA, USDA and DOE and private comparies. Proposals
will be submitted to federal and state funding agencies, and private industries in the next 5 years.

Gene transfer techniques will be used to improve quality and performance of crop plants
economically important to agriculture, horticulture and forestry. Some of the projects are production of
seedless fruits, improvement of wood productivity, delay of senescence/Extension of shelf life; compact
plants with more branches and flowers, improvement of seed productivity, production of antibodies and
vaccines in transgenic plants. Strategies will also be developed for production of pharmaceuticals and
industrial matenials and enzymes.

Strategies include: Gene transfer techniques will be used to develop strategies for improvement of
agriculture, horticulture and forestry and also for production of pharmaceuticals and industrial enzymes.

Target audiences are: Education/Teaching - undergraduate student, students and postdoctoral
scientists and other types of research scientists; Research/product development - industrial partners, domestic
and international collaborators.

Evaluations will be: peer reviewed articles; invited scientific presentations; patents; grants; contracts; sclentists
trained.

Integrated Pest Management ( [PM) : :

Research Focus: There are many problems and concerns related to the use of pesticides in agricultural and
non-agricultural areas. Some of the concerns include overuse and misuse of pesticides, pollution of ground and
surface waters, unwanted residues on food and feed, drift to non-target areas, hazards to beneficial and other non-
target organisms, resistance of pests to pesticides, and public and pesticide applicator safety. One applied research
will focus on pests of fruit crops in order to develop pest management techniques to address the issues mentioned
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above. With the recent passage of the Food Quality Protection Act (FQPA) alternatives to managing pests without
traditional pesticides are particularly i important. Examples of research topics include usage of biological control
organisms to control fruit pests, monitoring methods for fruit pests, particularly minor crops (e.g. peaches) and
usage of weather data to predict pest occurrence.

Measures of success include reductions in pesticide usage from increased adoption of the IPM methods
developed from applied research, reduction in pesticide risk by IPM program participants due to usage of less toxic
pesticides and usage of biological control organisms and funding from submitted grants will allow research in frut
IPM to continue.

Outcome products desired are: 1) state and regional Extension bulletins and fact sheets; 2) presentations of
research results at grower/ clientele meetings, 3) on-farm applied research demonstrations; 4) quarterly and annual
reports written for granting agencies (depending on contracts); 5) use of electronic media for dissemination of
research results, e.g. web sites, e-mail, etc.; 6) recorded pest messages.

Internal parmers will be commod.lty specialists and Extension Educators in the College of Agriculture and
Natural Resources. External partners and resources will be grower and clientele groups (e.g. CT Pomological
Society) - Stakeholder input, Connecticut Department of Environmental Protection - source of grant funding,
Connecticut Agricultural Experiment Station - collaboration with scientists on applied research projects, IPM
Specialists from other Universities ~ expect continued involvement with multi-state grants (MS).

Applied research in Integrated Pest Management will be conducted for pests which occur in tree fruit crops
(e.g. apples, peaches, pears) and in small fruits (e.g. strawberries, and possibly grapes). In particular, research will be
conducted on several pests for which currently have no established IPM guidelines, including plant bugs and stink
bugs on peaches. Also, with the anticipated loss of pesticides due to the Food Quality Protection Act (FQPA), there
will be an increased need for pesticide alternative research. Other research emphases will continue to be on
alternatives such as biological control of pests and usage of newer, less-toxic pesticides. Projects will be conducted
from one to five years in duration or as determined by grant funding,

Due to the loss of the University Research Orchard, applied research projects will be conducted primarily
on commercial fruit farms. Grower input is needed to ensure that the research is carried out with the least
disruption to the agricultural operation, while still achieving meaningful research results. These on-farm
demonstration areas will be used for grower meetings to disseminate research results to other growers.

Target audiences are producers of tree fruit and small fruit in Connecticut and other Northeastern states
MS). .

Evaluation of adoption of new IPM techniques are included in post-season survey results with cooperating
IPM growers. See small group and ICM team plan for discussion of Extension programming and evaluation.
Pedology - Parent Material of the Soils of Southern New England

Research Focus: The goal of this research is to develop a better understanding of the genesis or ongin of
the soils of southern New England by focusing on the relationship between soil taxonic units and the regional glacial
stratigraphy. A model has been developed which relates selected glacial till soils derived from specific bedrock types
(primarily granitic gneiss and micaeous schist) to till types and the thickness of an eolian mantle that overlies the tils.
One manuscript has been accepted with revision. A second manuscript was rejected and is being revised. A third
manuscript is in preparation.

The findings of this research has lead to the conclusion that soil previously thought to be formed entirely in
glacial till are actually formed in a two-storied parent material consisting of eolian sediments over glacial tll. An
abrupt change in the particle size distribution of soils with depth can be used as evidence of a lithological
discontinuity. Abrupt shifts in the ratio of the coarse sand to the coarse silt were found to coincide with field
identified discontinuities in previous studies of Connecticut soils.

A cursory look at published data for other southern New England soils show such "shifts" to be a common
feature of the "tll" soils of southern New England. The presence of these "shifts" in particle size distribution with
depth are typically not noted or commented upon by the authors (Soil Conservation Service or state agricultural
experiment station workers) of these publications. Future research will focus on statistically reanalyzing this existing
data. This will be followed by site visits to determine if the presence or absence of the "shifts" in particle size ratios
with depth can be related to the presence or absence of field identifiable lithological discontinuities.

A second related phase of this research will involve the continued study of six meter thick soil/tll proﬁle
exposed in a gully in Middlefield, Connecticut. Field description of this soil profile or geological cross section led to
the hypothesis that two tills of two different ages were exposed in this profile. A modern day soil, a coarse-loamy
mixed, mesic Typic Dystrochept was observed as occurring at the surface of the upper till which was interpreted as
being of Wisconsinan in age. A discontinuity was interpreted as occurring at about three meters below the soil
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surface. The layer beneath this discontinuity was interpreted as consisting of a series of paleo-argillic horizons
which were friable and exhibited subangular blocky structure. These horizons graded with depth to a dense, brittle
and fissle (platy structured) till. If a paleosol is present within this soil exposure, it can be inferred that it is formed
in and is underlain by a pre-Wisconsinan ull. '

This soil profile has been sampled. Analysis or measurements of bulk density, particle size, free iron, free
manganese, cation exchange capacity, exchangeable cations, exchangeable acidity, base saturation, pH, clay
minearalogy, and skeletal minearology have been performed at the USDA, Natural Resource Conservation Service
Soil Characterization Laboratory, Lincoln, NE. This data is now being analyzed and interpreted.

Future studies will focus on the study of three or more soil profiles which exhibit what appears to be stone
lines. Stone lines are usually interpreted as evidence of an erosional surface which separated geological material of
different ages.

A measure of the success of this program will be sufficient data or information to affirm or negate the
above hypothesizes. A more concrete measure will be publications produced. The ultimate measure of success will
be an improved understanding of the genesis of Connecticut soils leading to the development or construction of
better soil taxonomic units which in turn leads to a better understanding, utilization and conservation of
Connecticut soils.

A concrete measure of success will be the acceptance of one or more research papers to refereed soil
science or geology journals. A more important contribution will be the development of more accurate and more
realistic models of the genesis of New England soils and a subsequent improvement in the criteria used to
differentiate New England soils in into taxonomic units. One manuscript has been accepted; two others are in
preparation. '

The primary partners in this effort are the soil survey staff of the Natural Resource Conservation Service
(USDA) at the local, regional and national level. A part of this research is being conducted in association with Dr.
Douglas Wysocki of USDA/Natural Resource Conservation Service National Soils Characterization Laboratory,
Lincoln, NE. '

The key component of this project is the reanalysis and reinterpretation of existing data and information
that is within the public sector. The expected duration of this project is two years.

The target audiences for this research project are the workers involved in the National Cooperative Soil
Survey and all others involved in making and interpreting soil surveys.

Learning has occurred if soil taxonomic units are revised to reflect the findings of these studies.

Program Area - Home and Garden Education Center

Cooperative Extension System Focus: Provide information to the people of Connecticut on all phases of
horticulture including but not limited to proper cultural conditions, identification of and control measures for
insects, disease and cultural problems. This may include cultural and/or approved chemical controls. Such
information will include timing for the pesticide application and where applicable, methods to determine timing.

Methods including training/teaching in the Extension Master Gardener Program with monthly diagnostic
clinics and teaching four of the classes at four sites. Also is the daily answering of the questions from the public and
the training of the four part-time horticultural assistants in the center and material sent in by the regional Extension
offices.

An important measure of success is the impact that this program has on pesticide use. Specifically, success
indicates the proper use of pesticides and fertilizers with a resultant decrease in the amount used. This should
reduce the amount entering non-target areas.

' The work will result in a greater use of electronic presentations in teaching and its possible use in WEB
pages. The people teaching in the Extension Master Gardener Program should use such tools to improve teaching
skills and audience retention. The anticipated use of computer-video hookup of the field offices with the Center
should improve diagnostic skills of all the participants.

A continual updating of the current information sheets and the writing of new sheets as demand dictates
should be a top prionty.
The main resources and/or partners of the program are the members of the master gardener team.
An important program strategy/educational method is to train 200 master gardeners.
" . The target audience for the program effort are all the people of Connecticut.
Class evaluations are made at the end of each class.
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Molecular Plant Pathology and Plant Biotechnology
A basic molecular understanding of plant disease mechanisms and host-pathogen interactions will ultimately

generate feasible and cost-effective approaches to restrict plant diseases.

Academic Program Focus: 1) Train undergraduate, graduate, and postdoctoral fellows in basic research
areas related to plant disease mechanisms, and in applied biotechnology research primarily to create disease resistant
plants. 2) Teach and improve the Plant Disease course (PLSC 203). Particularly develop a meaningful laboratory
section designed to introduce students to the basic biology of disease causing agents, and also incorporate a
component of disease diagnosis. The traditional lecture material will be augmented with aspects of modermn
biotechnology application for disease control. 3) Teaching and coordinating a Biotechnology survey course (3
credits). It would be proposed to give this course a “Writing” designation. The idea of this course is to reach
undergraduate, graduate, and even professional students to provide them with an understanding of biotechnology so
that they can make informed decisions about such issues. The material will give the students a most basic
understanding of molecular biology to prepare adequately to understand biotechnological applications. Actual
examples of successful biotechnology applications related to microbes, plants, animals, and humans will be
discussed. Faculty members on campus who are experts in these various fields and who are willing will be enlisted
to contribute one or several lectures. For example, Dr. Li and the new faculty hire in Plant Science will likely
present lectures on biotechnology issues related to plant improvement. There are several faculty members in Animal
Science and Pathobiology who are experts in the field of animal biotechnology. Lectures will be presented on the
introductory molecular biology section and cover uses of microbes for biotechnological purposes. In addition, non-
science interests in biotechnology will be addressed including economics, intellectual property and ethics. For
example, Dr. J. D. Foltz, a recent hire in ARE may contribute to the economics of biotechnology section. 4)
Opportunities to obtain funds.

Research Focus: The research focus will be two-fold. First, it will maintain a strong basic research program
aimed at understanding bacterial processes involved in plant host-pathogen interactions. For example, current
research studying the molecular mechanism of quorum-sensing signaling in the plant pathogenic bacterium Pantoea
stewartii subsp. stewartii is recognized by scientists worldwide and has produced publications in the Proceedings of
the National Academy of Sciences (USA) and a chapter in a recently edited book published by the American Society
for Microbiology. This research area will be maintained and further developed and similar basic research areas will .
be initiated. The second research focus will include plant gene transfer-based approaches to improve plant species
of interest to Connecticut agriculture, horticulture, and forestry with a particular focus on disease resistance. There
are several antimicrobial enzymatic activities that lend themselves for gene transfer. Transgenic plants expressing
these activities will hydrolyze cell wall components of most bacterial pathogens, thus generating a general
antimicrobial strategy with broad application. The specific activities in mind; i.e. muramidase activity that attacks the
peptidoglycan component present in most all bacterial cell walls, will create stable disease resistance mechanisms
that are unlikely overcome by the pathogen.

Measures of success will be researching leading to several extramural grants, and will continue to generate
quality publications in internationally recognized, peer-reviewed journals. In addition, collaborations will be initiated
and existing collaborations will be cultivated with colleagues at institutions within the United States, France and
Germany. These collaborations will allow students to get international exposure; for example, details are currently
being worked on for Tim Minogue, current graduate student, to spend the coming Summer in Berlin, Germany. He
is likely to receive a summer stipend from the Institute for Crystallography at the Freie Universitat Berlin.
Opportunities will be explored for meaningful collaborations with industry. The DeKalb Genetics research facility
in Mystic, CT, has been visited and a seminar presented to their scientists in April 1999. Good contacts have been
established at DeKalb that may lead to joint projects. ‘

This work will result in multiple peer-reviewed articles annually, annual presentations at one-two national
and one international meeting and patentable products.

Partners and resources include: funding from USDA ~ new grant requests will be submitted in the fall
1999; grant proposals to NSF; exploring funding opportunities at NIH as the basic research project has important
implications for human health; anticipate that collaboration with European scientists may lead to granting
opportunities abroad; for the biotechnology program, funding is anticipated through the Yankee Ingenuity Initiative
and similar programs.

Program components include: 1) Continuing to develop my current research focus on quorum-sensing
signaling in bacteria and its influence on plant pathogenicity. This project will be active for at least five years and
should uncover additional research questions worthy of scientific investigation. 2) “Green Fluorescent Protemn”
tagging will be used to study the progression of Stewart’s Wilt disease in sweet corn. This disease derives from
bacterial capsular polysaccharide production that eventually clogs the vascular system of the infected plant. One
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recent discovery that P. s. subsp. stewartii synthesizes the capsular polysaccharide virulence factor only under high
bacterial population density, calls into question the orthodox idea that the pathogen requires capsular protection
during the early infection process to escape common plant defense mechanisms. The use of modem confocal
fluorescent microscopy will allow me to determine at what stage of the infection capsular polysaccharide production
benefits the pathogen. 3) Specifics of the Biotechnology component of research are detailed in the Group report.

Target audiences include two types: The basic program will find interest among plant pathologists and
molecular biologists interested in host pathogen interactions. The biotechnology research program will generate
interest by producers of agricultural and horticultural crops, and industries within the agricultural sector.

Evaluation techniques are peer-reviewed articles, presentations at scientific meetings, invited seminars,
extramural funding, patents and contracts and the number of scientists trained.

ALLOCATED RESOURCES - GOAL 1

Programs listed below reflect funding from all sources including Hatch funds, Smith Lever funds, Offset, University
operatmg, grants and spectal projects.

Finding resources for new program areas such as turf management and consumer education in horticulture as well

as funding ongoing programs as traditional support has vanished is critical. These areas include soil survey and IPM.

In some areas, current support is adequate while additional resources would facilitate moving the research and
Extension agendas along at a faster rate.

Financial resources needed for the completion of the above activities include the following;
e graduate assistants

 technical support staff for each lab and for diagnostic work to increase efficiency and allow for continuity
between graduate students

clerical support for grant and publication editing and submission
salary support for resident veterinarians
new faculty position in turf management
staff to maintam and develop web sites
summer salary support in some program areas for nine-month faculty members
support staff for the development of distance learning oppommmes
support personnel to manage newsletters and conferences
greenhouse management staff
Extension plant pathologist |
increase staff for the Home and Garden Education Center
Extension educator in nutrient management
~ teaching assistants for strong laboratory based classes
student labor for data entry, typing
support staff to maintain the beef cattle herd
teaching assistant for Introduction to Horticulture class taught by Extension educator
increased funding for IPM positions

research technician to work poultry manure and fly management issues

Additional non-staff support for programs includes:

e  conference and annual symposium

e Extension and undergraduate educational material development and distribution
equipment maintenance and repair support

renovated lab space

yearly allocation for supplies, experimental animals and pathology costs

fully functioning histology lab including a facility for histological image analysis
research facilities for aquatic animals

sufficient in-state and out-of-state travel funds

additional vehicles for on-farm training
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field research space

greenhouse and growth chamber space in the new agricultural biotech building

climate control for laboratory space

funding to conduct economic assessments

start up funding for new turf management program

operating dollars for transgenic plant facility

funding for seminar speakers

office space for part time staff

advanced computer technology

funding for demonstration projects

new horse arena and an academic classroom in the horse bamn

an inter-departmental College level approach for expanding and developing a food science major
updated swine research facility and avian research facility

specific pathogen-free facility

appropriate protocol for the dispose of beef cattle following completion of an experiment
additional match dollars for grants

graphic workstation for GIS work and a printer for map size output located in CIT or at an Extension Center
Ag engineer to work on pollution control structures for small livestock farms '

turf diagnostic lab

Funds Spent in Support of Goal 1

1999 2000 2001 2002 2003 2004

Total from all Sources

2,350,930 | 2,350,930 | 2,350,930 2,350,930 2,350,930 | 2,350,930
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GOAL 2: A safe and secure food and fiber system. To ensure an adequate food and fiber supply and food safety
through improved science based detection, surveillance, prevention, and education. (1862 Research, 1862
Extension)

COLLEGE PROGRAM TEAM PLANS (Research and Extension, Multi-Discipline, Multi-State, Multi-County)

FOOD, FOOD SAFETY AND HEALTH TEAM

Food, Food Safety and Health
Cooperative Extension Focus: Food safety issues and events continue to make the news and focus the

attention of regulators, legislators, those in the food business and consumers on the safety of the United States' food
supply. In the past year, alone, outbreaks of listeria, cholera, and e.coli have hit the headlines. Nationally, concerns
about the safety of food in the last decade have resulted in development of the President's food safety mitiative;
establishment of Hazard Analysis Critical Control Point (HACCP) regulations in seafood, meat and poultry;
development of guidelines for Good Agricultural practices (GAPs) in production of fruit and vegetables;
organization of the FightBAC food safety education campaign targeting consumers; and the voluntary efforts of
many involved in food related industries, from farm to table, to improve food quality and safety.

In November 1996, the Food Safety Team of the College of Agriculture and Natural Resources held its
Food Safety Outlook conference. The conference report noted that all participants along the farm to table
continuum need to take responsibility for their role in keeping food safe. In addition, research and training must
focus on identifying risks, methodologies for reducing the risk for foodborne illness, and adopting safe food
handling practices. Educators will need to continue to address the need for providing processors, and perhaps
retailers and distributors, with information on developing HACCP programs in accordance with federal regulations.
Connecticut will need to address federal initiatives regarding on-farm food safety and quality programs. This will
include training fruit and vegetable producers to adopt Good Agricultural Practices in response to the presence of -
pathogens in fresh produce. Finally, more emphasis will need to be place on the need to educate consumers in
Connecticut, a new focus for the team.

Measures of success will be: numbers reached, behaviors changed or expected change in behavior,
knowledge gained, grant dollars received, food safety programs developed and funded, newsletter articles written,
contacts made. :

Outcome products desired: newsletter articles, food safety exhibit, Extension publications, workshops,
conferences, training programs

Partners will be: Industry (producers, processors, distributors, retailers), Connecticut Dept. of Public
Health, Agriculture, Consumer Protection; Commodity or industry organizations; Connecticut Farm Bureay;
Northeast Land Grant Institutions, Cooperative Extension Programs; Local and Federal regulators; USDA Food
Safety and Quality competitive and Plan of Work funding programs.

Key components of the five year plan for the Food Safety sub-team of the Food, Food Safety and Health
Team will include programming in three areas: 1) On-farm - dairy, food animals, fruits and vegetables. Program
focus will be on minimizing the contamination of food with pathogens found on-farm and spread via water sources,
manure, rodents and other vectors, poor sanitation and farm worker hygiene. 2) Processors/retailers:
small/medium sized meat, poultry and seafood processors, specialty food processors, cider processors, restaurants,
grocery stores Program will focus on reducing nsks for foodborne illness by developing HACCP food safety
programs and other training programs addressing plant sanitation, worker hygiene, prevention of cross-
contamination, temperature control, and using microbiological testing as one tool for verifying that food safety
programs are effective. 3) The consumer program focus will be on conducting needs assessments, developing a
comprehensive food safety education program for consumers administered via the home and garden center to
include newsletters, correspondence courses, workshops, fact sheets.

Strategies will include: 1) On-farm - dairy (ongoing); food animals (ongoing and new); produce (new) - a)
needs assessment activities; b) identify key players/project team; c) program development; d) workshops, manuals,
conferences, farm visits, fact sheets, newsletter articles. 2) Processors/retailers: meat, poultry, seafood (ongoing);
cider (ongoing); specialty (new); retailers (ongoing and new) - a) needs assessment activities; b) identify key
players/project team; c) program development; d) workshops, manuals, manuals, poster sets, curricula, fact sheets.
3) The consumer: including the home and garden education center (new and ongoing): a) needs assessment
activities; b) identify key players/project teams; c) program development; d) workshops, curricula, fact sheets,
newsletter articles. In addition, a food safety program display board will be developed for use at exhibits, fairs, and
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other opportunities for information participants of food safety education, training, and research opportunities
provided by the College of Agriculture and Natural Resources and the Food Safety Team.

Target audiences will be: 1) On-farm - farmers, producers, farm-workers, farm organizations and decision
makers (regulators, Farm Bureau, commodity groups); 2) Processors/retailers: plant managers/owners, workers,
retail managers, regulators; 3) Consumers: teachers, child- and elder-care providers, youth, other consumers.

Evaluation techniques include pre/post-tests, surveys, evidence of food safety plan developed and in-place
(HACCP Plan, GAP).

HACCP Training

Recently, the Pathogen Reduction and HACCP proposal was passed by Congress in an attempt to provide a
safer meat supply in the U.S. A key component of this legislation was the requirement thar all federally inspected
meat processing plants must have a HACCP plan in place by January of 2000. For the meat industry, this is the
most sweeping legislation since the Meat Inspection Act of 1906. As part of the HACCP plan requirement, every
plant must have at least one trained/certified individual. Therefore, D. Hirsch and C. Faustman became Certified
Lead Instructors and held several workshops to train and certify meat industry personnel in the northeastern U.S.
As personnel changes occur, and businesses expand, there will be a continued need for Extension related training in
the area of meat safety.

The impact is substantial. Participants who successfully complete the workshop stay in business.

Those who do not receive training will be forced out of business. To date, approximately 220 individuals
have been trained.

The measures of success will be a workbook to assist meat industry personnel w1th the development of
HACCP plans is being developed.

Partners include Dr. Lon Pivarnik, University of Rhode Island, in delivery of the workshops; Extension
specialists in meat science from VP, the Pennsylvania State University and the University of Wisconsin-Madison;
and finally, personnel from industry and USDA-FSIS also have provided assistance in the workshops.

The workshop program consists of 16 hours of instruction and group interaction to cover the 7 steps of
HACCP, regulatory considerations, resources for development of HACCP plans, and the actual of writing of a
sample HACCP plan. The first participation was in the fall of 1996 and since that time 7 workshops have been

" delivered associated with HACCP plan development. It is anticipated that processors will require training in areas

related to HACCP to include sanitation, verification and microbial testing.
Methods used will be lecture and group interactions will be used to deliver the essential elements of Workshops

The group effort will be aimed at writing specific HACCP plans.

The target audience will be personnel i federally inspected meat plants.

Evaluation forms distributed at the end of each workshop will be used to gain feedback about the program.
Follow-up phone calls and informal feedback will also be obtained. USDA FSIS personnel have communicated that
plant personnel who have completed the course are doing a fine job in implementing their HACCP plans. The last
3 workshops have grown from 16 to 40 to 60 participants.

Food, Food Safety and Health/Family and Community Development
These activities coordinate with the Food, Food Safety, and Health as well as the Family and Community

Development Teams. Particular joint efforts are the: development and maintenance of a web site; production of
consumer materials; the initiation of a statewide conference on iron-deficiency anemia; collaboration on grant
submissions; testing of food safety materials for young children.

Nutritional Sciences

Outreach Focus: The CANR Food Team is a mult-disciplinary team. One of its main focuses is to
provide outreach in 1) food safety and 2) nutrition and health. In these efforts there is considerable overlap. The
current team evolved in 1998-99 from the previously recognized separate food safety and food and health teams.
Audiences for the outreach efforts of the team include industry, small businesses, state and local governmental
agencies and the individual consumer. The significance of these efforts are underlined by the recent initiatives
nationally focussed on the safety of food and food supply and by the President’s Food Safety Initiative;
establishment of Hazard Analysis Critical Control Point (HACCP) regulations in seafood, poultry and meat;
development of the guidelines for Good Agricultural Practices (GAPs) in production of fruits and vegetables; and
organization of the Fightbac food safety education campaign for consumers.
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Measures of success is food safety knowledge and behaviors which benefit the target audiences, decreasing
the incidence of foodbome illnesses. Nutrition knowledge of the consumer and other health professionals will be
positively affected. Grant dollars for the team’s efforts will be increased.

Outcome products desired are peer reviewed journal articles, Extension publications, abstracts and
presentations at national and international conferences.

Partners include participants of the team include faculty from the College, Nutritional Sciences, Extension,
Animal Sciences, Pathobiology; faculty from CLAS, Molecular and Cell Biology; faculty from other institutions, i.e.,
University of Massachusetts; and industry. ’

The food safety initiatives will include programming in three areas: farm (food animals, dairy, fruits and
vegetables), processors/retailers (small and medium-sized meat, poultry and seafood processors, specialty food
processors, cider processors, restaurants, grocery stores) and the consumer. The nutrition and health mnitiatives are
planned to be focused on disseminating nutrition information and knowledge via different media, i.e., newsletters
and conferences. : '

For the food safety initiatives, needs assessment activities will be used to target audiences and knowledge
needs. Programs will be developed to address the targeted needs; project leaders will be identified for each of these.
Outreach efforts will take the shape of workshops, manuals, conferences, farm visits, fact sheets and newsletters.
For nutrition and health initiatives, national and state needs will be prioritized for target of nutrition messages and
information. :

Target audiences are: Food Safety - 1) on-farm: farmers, producers, farm workers and organizations and
regulators, the Farm Bureau, commodity groups; 2) processors/retailers: plant owners and managers, workers,
retail managers and regulators; 3) consumers: teachers, child and elder care providers, youth, others. Nutrition and
Health - across the lifespan. '

Evaluation techniques will include pre/post tests; surveys; evidence of food safety plan developed and in
place (HACCP plan and GAPs).

Food Safety
Focus: Nutrition and Food safety issues and events continue to make the news and focus the attention of

regulators, legislators, those in the food business and consumers on the safety of the United States' food supply. In
the past year, alone, outbreaks of listeria, cholera, and e. coli have hit the headlines. Nationally, concerns about the
safety of food in the last decade have resulted in development of the President’s food safety initiative; establishment
of Hazard Analysis Critical Control Point (HACCP) regulations in seafood, meat and poultry; development of
guidelines for Good Agricultural practices (GAPs) in production of fruit and vegetables; organization of the
FightBAC food safety education campaign targeting consumers; and the voluntary efforts of many involved in food
related industries, from farm to table, to improve food quality and safety.

In November, 1996, the Food Safety Team of the College of Agriculture and Natural Resources held its,
Food Safety Outlook conference. The conference report noted that all participants along the farm to table
continuum need to take responsibility for their role in keeping food safe. In addition, research and training must
focus on identifying risks, methodologies for reducing the risk for foodborme illness, and adopting safe food
handling practices. Educators will need to continue to address the need for providing processors, and perhaps
retailers and distributors, with information on developing HACCP programs in accordance with federal regulations.
Connecticut will need to address federal initiatives regarding on-farm food safety and quality programs. This will
include training fruit and vegetable producers to adopt Good Agricultural Practices in response to the presence of
pathogens in fresh produce. Finally, more emphasis will need to be place on the need to educate consumers i
Connecticut, a new focus for the team.

Measures of success include: numbers reached; behaviors changed, or expected change in behavior;
knowledge gained; grant dollars received food safety programs developed; newsletter articles and Extension
publications written; workshops, conferences and training programs; food safety and nutrition exhibits; and contacts
made. ‘

Partners include: industry (producers, processors, distributors, retailers); Connecticut Dept. of Public
Health, Agriculture, Consumer Protection; commodity or industry organizations; Connecticut Farm Bureau;
Northeast Land Grant Institutions, Cooperative Extension Programs; local and federal regulators USDA Food
Safety and Quality competitive; and Plan of Work funding programs. ,

Key components of the five year plan for the Food Safety sub-team of the Food, Food Safety and Health
Team will include programming in three areas: 1) On-farm - dairy, food animals, fruits and vegetables. Program
focus will be on minimizing the contamination of food with pathogens found on-farm and spread via water sources,
manure, rodents and other vectors, poor sanitation and farm worker hygiene. 2) Processors/retailers -
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small/medium sized meat, poultry and seafood processors, specialty food processors, cider processors, restaurants,
grocery stores program will focus on reducing risks for foodborne illness by developing HACCP food safety
programs and other training programs addressing plant sanitation, worker hygiene, prevention of cross-
contamination, temperature control, and using microbiological testing as one tool for verifying that food safety
programs are effective. 3) The consumer - program focus will be on conducting needs assessments, developing a
comprehensive nutrition and food safety education program for consumers administered directly to consumers and
via the home and garden center to include newsletters, web sites, correspondence courses, workshops, fact sheets.

Strategies include: 1) on-farm - dairy (ongoing); food animals (ongoing and new); produce (new) - a) needs
assessment activities; b) identify key players/project team; c) program development; d) workshops, manuals,
conferences, farm visits, fact sheets, newsletter articles. 2) processors/retailers: meat, poultry, seafood (ongoing);
cider (ongoing); specialty (new); retailers (ongoing and new). In addition, a nutrition and food safety program
display board will be developed for use at exhibits, fairs, and other opportunities for information participants of
food safety education, training, and research opportunities provided by the College of Agriculture and Natural
Resources and the Nutrition and Health and Food Safety Teams.

Target audiences: 1) on-farm - farmers, producers, farm-workers, farm organizations and decision makers
(regulators, Farm Bureau, commodity groups); 2) processors/retailers - plant managers/owners, workers, retail
managers, regulators; 3) consumers - teachers, child- and elder-care providers, youth, other consumers.

Evaluation techniques include pre/post-tests, surveys, evidence of food safety plan developed and in-place
(HACCP Plan, GAPs).

Food Safety and Health

Cooperative Extension System Focus: It is expected that the lead nutrition person in the state will become
an integral member of the Food and Health Team through working with 4-H and will reach a number of individuals
not only within the state but outside the state. It appears that this has been lacking in the past several years and will
be beneficial both in and out of the state.

Measures of success include consistency of materials being used in the state 4-H programs for nutrition.
Children involved in 4-H to demonstrate knowledge of nutrition information.

This work will result in developing some information from Connecticut.

Key components of the program will be to continually review educational materials on nutrition for 4-H.

Target audiences are 4-H leaders, children participating in 4-H, and Cooperative Extension System faculty
and staff.

Evaluations will be through meetings with 4-H leaders and setting up an advisory committee in the state.

Food Safety
Focus: Collaborate in conducting HACCP workshops and collaborate in Extension activities related to

food safety.

Measures of success include preparing small food processors to implement food safety.

This work will result in manuals.

Partners will be colleagues in academia and USDA.

Key components of the program include provide training to processors in areas related to HACCP such as
sanitation, verification and microbial testing.

Educational methods include lectures and group interactions.

Target audiences are meat plants.

Evaluations will include surveys by the participants.

SMALL GROUP PLANS (Research and Extension, Multi-Discipline, Multi-State, Multi-County)

Food Microbiology

The food industry is the second largest employer nationwide. There are numerous employment
opportunities for College students trained in the food science area, especially in the area of food safety and quality.
The focus is to provide courses in food science that will prepare students for employment and/or graduate school.

Success is measured by the enrollment of students in courses that are taught and students who gain
employment in the food industry.

Desirable outcomes include students increasing their knowledge of food safety and quality.

Partners will be the Departments of Molecular and Cell biology, Pathobiology, Nutritional Sciences and
food industry.
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At present the following food science courses are offered in the Department of Animal Science: ANSC 160,
The Science of Food; ANSC 224, Food Safety; and ANSC 253W, Animal Food Products.

Dr. Venkitanarayanan is currently in the process of proposing a new Food Microbiology Course for the
spring of 2000.

An important strategy is experimental learning through laboratory sessions. Laboratory opportunities that
provide for experimental leaming are essential for courses in the sciences and this is true for food science courses.

The target audience consists of undergraduate students studying the food sciences.

Student evaluations and peer evaluations comprise the assessment techniques for the program effort.

Food Safety

Food safety issues and events continue to make the news and focus the attention of regulators, legislators,
those in the food business and consumers on the safety of the United States’ food supply. In the past year alone,
outbreaks of listeria, cholera, and e. coli have hit the headlines. Nationally, concerns about the safety of food in the
last decade have resulted in development of the President’s food safety initiative; establishment of Hazard Analysis
Critical Control Point (HACCP) regulations in seafood, meat and poultry; development of guidelines for Good
Agricultural Practices (GAPs) in production of fruit and vegetables; organization of the FightBAC food safety
education campaign targeting consumers; and the voluntary efforts of many involved in food related industries,
from farm to table, to improve food quality and safety.

In November 1996, the Food Safety Team of the College of Agriculture and Natural Resources held its,
Food Safety Outlook conference. The conference report noted that all participants along the farm to table
continuum need to take responsibility for their role in keeping food safe. In addition, research and training must
focus on identifying risks, methodologies for reducing the risk for foodborne illness, and adopting safe food
handling practices. Educators must continue to address the need for providing processors, and perhaps retailers and
distributors, with information on developing HACCP programs in accordance with federal regulations. In addition,
more emphasis will need to be placed on the need to educate consumers, including youth.

Measures of success are based upon: numbers reached; behaviors changed or expected change in behavior;
knowledge gained; grant dollars received; food safety programs developed; and contacts made.

Outcome products desired include: Extension publications; workshops; conferences; training programs;
and curricula.

Partners of the program include: industry organizations (CT Food Association, CT Restaurant Association,
CT Pomological Society); producers of home replacement meals, meat/poultry processors, cider processors; CT
Departments of Public Health and Consumer Protection; and 4-H youth development staff.

Partners will be: Northeast Land Grant Institutions; Cooperative Extension Programs; USDA Food Safety
and Quality; and Plan of Work funding programs.

Key components of the program are: 1. Home Replacement Meals (HMR) - Group program with New
England Cooperative Extension food safety group (VT, ME, NH, MA and RI); multi-state project focusing on
developing food safety education strategies and material for producers and consumers of home replacement mieals
such as prepared gourmet meals, salad to order, take-out meals. 2. 4-H Youth Curriculum - group program with
Vermont Cooperative Extension and 4-H in Vermont and Connecticut; Connecticut and Vermont will pilot 4-H-
club curriculum they have developed as part of the National 4-H juries review process, once completed, all New
England states will implement the curriculum; 3. HACCP for Small Businesses (Cider, Meat and Poultry) - HAQCP
for meat, poultry is a group program with Cameron Faustman, Animal Science, and Lon Pivarnik, University of
Rhode Island. HACCP for cider is a group program with CT, MA, VT, R], and VA; Implementation of HACCP
training programs for industry personnel will be the initial focus. Following unplementauon mini-workshops will
be developed that focus on food safety subject areas in need of additional attention, such as microbiological testing.

Strategies include: 1. Home Replacement Meals (HMR) - a) Assess HMR safe food handling knowledge
and practice information from consumers and producers, 1999-2000; b) Develop education materials, pilot
materials, 2000-2001; ¢) Distribute materials and evaluate program, 2001-2003. 2. 4-H Youth Curriculum - a) Pilot
curriculum in Connecticut and Vermont, Fall 1999; b) Submit to National 4-H for juried review, Spring 2000; c)
Edit, print and prepare for administering to New England 4-H clubs, 2000-2001. 3. HACCP for Small Businesses
(Cider, Meat and Poultry) - a) Provide HACCP training programs to small and medium sized cider and meat and
poultry processors, 1999-2000; b) Develop and pilot follow-up workshops for meat and poultry processors, 2000-
2001.

Target audiences are: 1) Home Replacement Meals (HMR): Producers and consumers of home
replacement meals. 2) 4-H Youth Curriculum: Middle school youth, 4-H leaders. 3. HACCP for Small Businesses
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(Cider, Meat and Poultry): Small and medium sized meat and poultry processors, cider processors, state, local,
federal regulators of these industries.

Evaluation techniques are: 1. Home Replacement Meals (HMR): First year - assessment tools, focus group
documentation; second year - surveys. 2. 4-H Youth Curricutum: 4-H activity sheets, pre-and post-evaluation at
training sessions. 3. HACCP for Small Businesses (Cider, Meat and Poultry): Post-course evaluation, development
of HACCP plans or food safety related policies and procedures, follow up surveys.

Rapid Molecular Diagnostic Tests for Food-Borne Pathogens

Egg borne Salmonella enteritidis infection has emerged as a public health problem in the USA and several
other countries. Besides Salmonella other important pathogens such as Campylobacter and E. coli have been
implicated in food-borne illnesses. Conventional bacteriological culture methods for detecting and differentiating
Salmonella required several days to diagnosis. Rapid tests such as Polymerase Chain Reaction (PCR) and DNA
fingerprinting will detect and differentiate Salmonella in clinical samples in hours. Utilization of molecular tests will
help in control measures mn time.

Measures of success will be research results anticipated, grant dollars from national agencies, enhance
knowledge for controlling the Salmonella infection.

This work will result in publications of manuscript in reviewed journals.

Partners include Pathobiology's Connecticut Veterinary Diagnostic Laboratory-service charges; Department

of Agriculture, State of Connecticut, Experiment Station - funds for Secretary; Connecticut Poultry Association~
funds

The key component of the project is the development of Salmonella and Campylobacter multiplex PCR
(duration two year projects). The rapid molecular test will detect and differentiate simultaneously two food
pathogens in contaminated poultry meat.

Strategies include using poultry meat processing plants and diagnostic laboratories.

Target audiences are poultry producers, Connecucut State Department of Health, general consumers
(people).

Evaluation techniques include data on Salmonella outbreaks in Connecticut can be monitored monthly,
quarterly and annually. No egg related food-borne outbreaks in humans were reported last year. :

The target audiences include laboratory technicians; graduate assistantship; and research supplies.

. Recombinant Vaccine for Infectious Bronchitis Virus

Recombinant vaccine for infectious bronchitis virus (IBV): Infectious bronchius is an acute, highly
contagious respiratory and urogenital disease of chickens. The highly transmissible nature of the disease suggests
that use of a vaccine is necessary to prevent outbreaks. Both live attenuated and inactivated vaccines have been used
in the vaccination and have greatly reduced the economic losses caused by IBV infections. However, the continued
emergence of new variant strains of IBV poses great concerns in the control of IBV infections. Attenuated live IBV
vaccines have been used for more than 50 years, despite the evidence that the vaccine is not safe and may play a
significant role in the establishment of endemic IBV, especially when multiple strains of IBV live vaccines are used
together. Therefore, using the traditional vaccines to control and further eradicate the disease becomes impossible.
New concepts for developing novel vaccine are needed. S1 protein has been demonstrated to be the major inducer
of protective immunity, although other structural proteins also play a role. The approach to develop IBV
recombinant fowl pox vaccine has been taken. Slsubunit of spike protein sequence of IBV Massachusetts serotype
has been cloned in the attenuated Fowlpox virus vector for possible vaccine against IBV infection.

The measure of success will be control of IBV infections and prevention of new variant strains of IBV.

This work will result in publications in reviewed journals.

Partners will be the Connecticut Poultry Association, SPAFAS, Inc.

Key components of the program include the development of Recombinant IBV vaccine (2-5 years
duration). IBV recombinant vaccine will be used in commercial laying flocks to control IBV field challenges.

Strategies include regional and National meetings (over 1,000 attendees).

Target audiences are poultry producers and allied industries.

Evaluation techniques include challenge studies and egg production records and control of IBV infection in
commercial flocks.

Multiplex PCR for Shellfish Diseases :
Protozoal infections are of great concern in oyster cultivation since they cause economic losses in

commercial production. The surveillance, management, and control of these diseases of the oyster require
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diagnostic aids which are sensitive, rapid, cost effective, and convenient. The thesis will investigate the development
of the multiplex PCR for application i the screening and surveillance of disease agents of the eastern oyster
(Crassostrea virginica). Multiplex PCR will allow for the simultaneous testing of two or more pathogens in a single
test reaction.

New England and specifically Connecticut has seen an increase in oyster production while most of the
Atlantic Coast has experienced a decline during the past decades. The decline along the Atlantic Coast has been due
mainly to disease, particularly, the protozoal diseases Haplosporidium nelsoni (MSX) and Perkinsus marinus
(Dermo). Presently, the monitoring of oyster populations for pathogens is infrequent and no routine surveillance is
performed.

This project proposes the development and optimization of a multiplex PCR approach to detect and
differentiate three oyster pathogens (Haplosporidium nelsoni, Haplosporidium costale and Perkinsus marinus) in a
single CR reaction mixture. The assay would be a comprehensive, sensitive and a rapid tool for: diagnostic testing,
investigation of point sources of contamination, routine screening at seeding, and for research application.

The measure of success will be quicker diagnostic tests for help in control of shellfish diseases.

This work will result in publications, Extension publications. .

Partners are the Department of Agriculture, Pathobiology and the Fish and Game Department

A key component of the program includes the development of molecular DNA based PCR test which will
simultaneously detect and differentiate 3 species of parasites causing infections in shell fish - the duration is 2-5
years.

Strategies include the development of PCR tests.

Target audiences are shell fish industry in Connecticut.

Evaluation techniques will be regional and national meetings and periodic surveys of screening of shell fish
infections.

Pathogenesis of Infectious Chicken Anemia Virus

Pathogenesis of infectious chicken anemia virus (ICAV): Chicken infectious anemia virus (ICAV) is an
economically important avian pathogen with a worldwide distribution. Infectious Chicken anemia has been
reported to be vertically transmitted to progeny from dams infected during egg production. The incidence of
transmission is usually low and duration of only a few days early in the course of infection. In earlier experiments,
evidence found persistence of infection, demonstrated by apparent viremia, as measured by a CAV-specific PCR on
buffy coat samples, as late as 80 days postinfection. In order to determine the significance of these findings as
related to vertical transmission SPF birds were infected with CAV- CL-1 strain in drinking water. In comparison, a
screening of hatchmate of the experimental birds, incurring a natural infection with ICAV, demonstrated a low
incidence of PCR positive livers early in the infection. Further studies are on the way to determine the latency and
subsequent infection in birds.

The measure of success will be the control of CAV infections.

This work will result in publication of manuscripts in reviewed journals.

Partners include: SPAFAS, Inc., Pathobiology, Institute for Animal Husbandry and Veterinary Sciences in
Beijing, China. '

The key component of the 2-5 year-long project is the characterization of pathogenesis of CAV in chickens.

Strategies include chicken infectious studies, molecular characterization of CAV isolates and their
pathogenicity.

Target audiences are academia, research fellows, allied and poultry industries.

In order to gather stakeholder input into the College Plan, contact Dr. Herbert E. Whiteley.

INDIVIDUAL PLANS (Research and Extension, Multi-Discipline, Multi-State, Multi-County)

Food Safety Knowledge ,
Statement of Issue: Improve the dietary intake, money management and food safety knowledge of families

with children failing to thrive.
Measures of impact of this process include: Weight gain and less hospital stays for children failing to thrive;
Building immune systems and overcoming food issues for both families and the children involved.
- Anticipated measures of success consist of improved nutrient intake, less food dollar waste, weight gain and
less hospital stays. ’
Partners of the project include: EFNEP supervisors, EFINEP coordinator, CES Family and Youth Team,
health care providers, parents and family. ‘ v
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Key components of the program description include working within the home and providing one-on-one
instruction for caregivers of children failing to thrive.

Evaluation techniques consist of food recalls, weight and height charts, which are used to track the progress
of individual children.

Food Marketing Research ‘

The structure and performance of the food system is under going rapid change from the introduction of
new technologies, mergers, government reforms and globalization. There is a need for research on these changes to
inform and direct stakeholders in the system including government regulators and antitrust agency staff as well as
agribusiness firms, farm and consumer organizations. (See, for example, Forum on Cereal Prices, Agribusiness 15:2,
Spring 1999).

Anticipated results include a more complete understanding of how firms at all stages of the food system
compete horizontally, how retailer-manufacturer relations are changing, and how major shifts in horizontal and
vertical competition will effect performance of the food system. Continued funding of FMPC via CSREES Special
Grant Program.

Desired outcomes include published research articles, presented papers, seminars and policy advice to
agencies, organizations and firms.

The resources and partners associated with this research project include: Henry Bahn (CSREES/ USDA)
who provides research funding via the Special Grant Program; William Putsis (London Business School — MS),
collaborator on research on national brands and private label products; Aviv Nevo (UC-Berkeley) collaborator on
Bertrand Oligopoly; Harry Kaiser (Comell - MS) collaborator on analysis of advertising in the food system; and
James Fishkin, FTC analysis and evaluation of mergers.

This research program has three major components: development of new theoretical models, application of
these models to new scanner data sets for analysis of demand and competitive interaction, and Extension of
research results through publications, and work with government and industry groups.

Clearly, the best evaluation for policy-oniented research is use and impact on policy decisions. Past impacts
have been used and were highly visible.

Agricultural Marketing and Policy

The competitiveness of food product markets at the national and international trade levels. At the
international level, the focus will be on the globalization of processed food products. This information can be
crucial in articulating arguments for U.S. food processors to gain greater access to foreign markets via trade
negotiations. At the national and state level, the focus is on pricing and cost efficiency of industrial concentration in
processed food markets. This mformation can prove useful in improving decision making with regard to antitrust
and regulation of targeted industries.

A National Research Initiative grant from USDA and a CRIS project will be requested for the international
component. The national component will be funded in part through state and the Food Marketing Policy Center.
Success or impact is measured by the results from these efforts, which are of primary interest to policy makers
involved in trade negotiations or regulation of and assistance to U.S. and state food industries.

The primary outcome sought is refereed journal articles.

For the international component, one faculty member within the department will be the primary
collaborator. For the national component, there are two other collaborators: one professor from the University of
Nebraska and another one from Rutgers university. The last component will be funded by the Food Marketing
Policy Center.

The international component has an execution horizon of fiscal years 2000 to 2002, beyond which the focus
will be revised. The national component seeks a permanent collaboration arrangement among the investigators.

The key research strategy is to apply empirical models developed by one of the investigators to the entire
food processing subsectors, utilizing the time of the investigators as well as graduate assistants.

Target audiences include policy makers and academics.

Evaluation and assessment of the project will be derived from the numbers of publications and the quality
of scientific journal where research output is published. Also, the number of invited presentations and selected
papers presented at professional association meetings help to evaluate the project.

Meat and Food Science
Research Focus: Quality and safety are critically important characteristics of food products. Specifically,
the oxidative status of foods impacts sensory quality, nutritional profile, and safety. As the distances between sites
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of food production/processing and marketing continue to grow, and as the U.S. food industry attempts to distribute
food on an international level, the shelf-life of foods and food raw materials will also need to be extended.
Therefore, applied and fundamental approaches for improving the preservation of food are needed.

It is anticipated that research focused on improving oxidative stability of foods will provide the opportunity
for acquisition of grant support and subsequent publication (technical reports, abstracts, journal articles) of results
from funded project investigations.

Desired outcomes include peer-reviewed publications, abstracts, and invited presentations at professional
meetings.

- Naturally, an important resource is funding. Grant funding is currently provided by the Department of
Defense, Storrs Agricultural Experiment Station, and Industry. Other partners include colleagues in the College of
Agriculture and Natural Resources, Storrs who assist with analysis and statistics; colleagues at the University of
Massachusetts, and Florida A8M University who are co-PIs or subcontractees on funded grants; colleagues at
Cultor Food Science Inc. in research; colleagues at the U.S. Army Natick RD&E Center who provide access to
equipment not available in Storrs (MS).

The research focus is to gain a greater fundamental understanding of the interaction between lipid oxidation
and protein oxidation in foods. Specifically, the interaction between aldehyde products and the meat protein, -
myoglobin, will be studied. This will involve characterization of aldehydes produced during the course of lipid
oxidation, their relative reactivity, their influence on metmyoglobin reduction and oxymyoglobm oxidation, their ability
to covalently attach to myoglobin, and development of methods to detect aldehyde:protein adducts.

Analytical methods will be used in food and in vitro. It is anticipated that liquid and gas chromatography,
mass spectrometry, UV-visible spectrophotometry, circular dichroism, differential scanning calorimetry and

" fluorimetry will be used.

The target audience consists of the meat and food industry as well as colleagues in academia.
Publication of results in peer-reviewed journals is the benchmark by which research is evaluated.

Food Microbiology
Research: The microbiological quality and safety of foods have a major impact on public health. Effectlve

methods for killing pathogenic and spoilage bacteria will greatly improve the safety and shelf-life of foods. Further,
methods that can rapidly detect pathogenic bacteria in foods are critical for implementing HACCP programs in the
food industry. Both applied and fundamental researches for improving the microbial safety of foods are pursued.
It is anticipated that the aforementioned research will provide the opportunity for acquisition of grant
support and publication of results from funded research projects.
This work will result in peer-reviewed publications, abstracts, invited presentations at professional meetings.
Potential sources for grant funding include USDA and food industry. Other partners include colleagues in
the College of Agriculture and Natural Resources, Storrs.
Specific projects are to investigate the adapuve mechanisms of Enterohemorrhagic Escherichia coli

" 0157:H7 and Yersinia enterocolitica for survival in reservoir hosts and in foods, rapid methods for detecting

Salmonella typhimurium DT 104 in foods, and methods for inactivation of pathogenic and spoilage bacteria in
foods.

Analytical methods will be used in food and in vitro. PCR, gel electrophoresis, UV-visible
spectrophotometry, water activity meter, HPLC, bacterial identification systems will be used.

Target audiences are the food industry, colleagues in academia and government.

Evaluation techniques will be publication of results in peer-reviewed journals.

Food Safety
Food safety issues and events continue to make the news and focus the attention of regulators, legislators,

those in the food business and consumers on the safety of the United States’ food supply. In the past year alone,
outbreaks of listeria, cholera, and e. coli have hit the headlines. Nationally, concerns about the safety of food in the
last decade have resulted in development of the President’s food safety initiative; establishment of Hazard Analysis
Critical Control Point (HACCP) regulations in seafood, meat and poultry; development of guidelines for Good
Agricultural practices (GAPs) in the production of fruit and vegetables; organization of the FightBAC food safety
education campaign targeting consumers; and the voluntary efforts of many involved in food related industries,
from farm to table, to improve food quality and safety. Many state and local public health agencies are targeting the
foodservice industry with manager certification and food handling courses. Despite these efforts, the food borme
illness problem is not going away. Some speculate that this may be in part because in recent years the concentration
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has been on producers, retailers and foodservice--leaving the consumers to face the food borne illness problem
without the knowledge and skills they need.

The Connecticut Cooperative Extension System identified the food safety training, research and program
needs for audiences from the Connecticut farm to the table of the Connecticut consumer at a 1996 Food Safety
Outlook conference. Participants in the outlook conference represented academia (including Extension), the food
industry, and regulatory agencies. None of these groups has taken the lead in providing food safety education-not
because they do not perceive a need, but because they lack the resources to do so. A coordinated effort could make
the best use of limited resources and meet food safety education needs.

Anticipated measures of success are based upon numbers reached; behaviors changed or expected change in
behavior; knowledge gained; grant dollars received; food safety programs developed; and contacts made.

Outcome products desired include Extension publications, workshops, conferences and training programs.

Partners of the program include members of industry (producers, processors, distributors, retailers), local
health departments, community agencies and organizations, schools, teachers and youth leaders. Also partners are
certain state departments. For instance, the CT Departments of Public Health, Agriculture and Consumer
Protection are also partners of the program. Other partners include Northeast Land Grant Institutions, Cooperative
Extension Programs, USDA Food Safety and Quality competitive and Plan of Work funding programs, the Home
and Garden Education Center, the College of Agriculture and Natural Resources and local health departments.

Key components of the program description include SAFE Harbor, the Food Safety Council for Training
and Education and the Food Safety Education component of the Home And Garden Education Center. SAFE
Harbor provides the implementation of a training program for volunteer food service workers who work at
community events including fairs, festivals, dinners, and food booths at events. Food Safety Council for Training
and Education provides the development of a council that will coordinate food safety education and training
activities in Connecticut, meeting the needs for training and education from farm to table. The Food Safety
Education component of the Home and Garden Education Center provides consumer education and train-the-
consumer programs that promote and enhance food safety and food handler education for children and youth, older
adults, high-risk groups and consumers handling food in the home.

There are strategies particular to each component of the program. The strategies for the SAFE Harbor
component are to: organize reglonal training programs throughout state during late Fall, 1999, identify potentlal
audiences, determine training sites, advertise program; provide training in early Spring 2000 and evaluate training
programs.

The strategies for the Food Safety Council for Training and Education component are to: Identify
prospective members, call first meeting, Fall, 1999; Develop mission statements, procedures and plans, 2000;
Provide the annual conference, perform other activities identified as priorities, Spring 2000 and beyond.

The strategies for the Food Safety Education component of the Home And Garden Education Center are
to: Identify consumer food safety education needs in Connecticut; Organize food safety education program in
Home and Garden Education Center, including web site, hot line, fact sheet distribution, procedure manual, 1999-
2000; Develop outreach program, provide conferences, training programs, 2000-2005.

Target audiences are also particular to each component of the program. The target audiences for the SAFE
Harbor component include volunteer food service workers/food handlers at fairs, festivals, church suppers, dinners,
and events. For the Food Safety Council for Training and Education, the target audience includes members that will
be recruited from all along the farm-to-table continuum, producers, distributors, retailers, institutions, consumers,
regulators and academia. The Food Safety Education component of the Home And Garden Education Center has
an initial focus that will be on consumers, including youth, adults, caregivers and teachers.

Evaluation techniques consist of pre and post tests, documented behavior changes and follow-ups. The
evaluation techniques for the SAFE Harbor component includes a pre- and post- test evaluation tool, which 1s
included in the curriculum. In addition, a follow-up evaluation tool to document behavior changes will be
developed. The Food Safety Council for Training and Education component evaluates through documentation of
Council activities and evaluation of conferences or other programs. The staff of the Food Safety Education
component of the Home and Garden Education Center will assess the effectiveness of the model as well as the
ability of Center programs to influence consumers to adopt safe food handling behaviors with follow-up surveys and
phone call records.

ATTOCATED RESOURCES - GOAL 2

Programs listed below reflect funding from all sources including Hatch funds, Smith Lever funds, Offset, University
operating, grants and special projects.
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Finding resources for new program areas as well as funding ongoing programs as traditional support has vanished is
critical. In some areas, current support is adequate while additional resources would facilitate moving the research

and Extension agendas along at a faster rate.

Financial resources needed for the completion of the above activities include the following;

graduate assistants

technical support staff

clerical support for grant and publication editing and submission

additional EFNEP staff funded from non-EFNEP sources

assistance in survey development and implementation

development and maintenance of web sites

staff to support conference planning

staff support for the Home and Garden Education Center related to food safety

staff support for graphic design and computer technical assistance

support for Extension educators on financial management related to food safety budgets
bi-lingual program staff and updated materials in both English and Spanish

staff in EFNEP to provide education focused toward grandparents caring for young children

Additional non-staff support for programs includes:

conference and annual sympostum

. Extension and undergraduate educational material development

newsletter development and distribution

equipment maintenance and repair support

renovated lab space

yearly allocation for supplies, experimental animals -

funds to support translation of educational materials into Spanish

space for the Family Nutrition Program

renovation of the lipids lab

ADA Program fees

purchase of updated software

more portable equipment for EFNEP presentations :
staff training for EFNEP in the areas of poverty issues, specialized health issues related to diet, training in
motivating and counseling clients

support for design, production, and marketing of EFNEP materials

funds to support in-state and out-of-state travel needs

computer software for nutrition education

curriculum for EFNEP focused on low literacy

Funds Spent in Support of Goal 2

1999 2000 2001 2002 2003 2004

Total from all Sources 262,990 262,990 262,990 262,990 262,990 262,990
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GOAL 3: A healthy, well-nourished population. Through research and education on nutrition and development of
more nutntious foods, enable people to make health promoting choices. (1862 Research, 1862 Extension)

COLLEGE PROGRAM TEAM PLANS (Research and Extension, Multi-Discipline, Multi-State, Multi-County)
FOOD, FOOD SAFETY AND HEALTH TEAM

Pediatric Nutrition and Physical Activity

Research Focus: Pediatric obesity is 2 growing problem. The objectives for the Healthy People 2000 has
made this a major public health initiative. This program area focuses on the design and implementation of
appropriate weight management protocols for young children that integrate diet and physical activity.

Measures of success will be published research results in a number of peer-reviewed journals. To date
approximately $125,000 have been awarded for this work. Studies in healthy children are underway and submission
of extramural proposals to extend this work are planned. .

To date, outcome products have included peer reviewed articles, a number of interviews — both radio and in
press- and Extension presentations. The eventual production of Extension education materials is desired.

Internal partners at the University of Connecticut include: Drs. Perez-Escamilla and Maria-Luz Fernandez.
External partners include: Drs. Patty Freedson, Professor of Exercise Sciences at the University of Massachusetts,
Amherst (Dr. Freedson is an internationally known expert in the area of pediatric physical activity assessment and
program design); Dr. Cara Ebbeling, Postdoctoral Fellow in Behavioral Medicine at University of Massachusetts
Medical Center, Worcester, MA; Dr. Dan Cooper, Attending Physician and NIH supported researcher in the area of
exercise and exercise endocrinology in children and adolescents. Professor, University of California, Irvine, CA; Dr.
Elizabeth Estrada, Pediatric Endocrinologist at Connecticut Children’s Medical Center, Hartford, CT.

Implementation of walking and resistance exercise training in young children and determining the effects of
these activities on body weight, body composition, protein utilization, and energy and nutrient needs in this
population. ‘

Strategies include: Recruiting participants through flyers, newspaper advertisements and educational
opportunities at local YMCAs. To date, subject participation (children and parents) has been 25 children for the
obesity project, 13 children for walking program (healthy kids) and 16 children for resistance exercise program
(healthy kids). Data from these programs has been used in lecture/presentations at major meetings and Extension-
sponsored programs (Double-Dutch).

Target audiences include health educators, nutrition educators, nurses, pediatricians, and teachers of young
children and adolescents. ‘

Currently, there are no evaluation techniques in place for follow-up with study participants.

Family Nutrition Program — Food Secunty
Cooperative Extension Focus: The State of Connecticut’s report on food security, and recent reports from

the Connecticut Anti-Hunger Coalition, indicate that the demand for emergency food assistance in Connecticut is
increasing and changing along with changes in food assistance programs and welfare reform. It is projected that the
demand on the private sector will continue to increase. Local food programs turn to Connecticut’s food banks,
whose membership includes over 600 food pantries, soup kitchens and emergency shelters. At the same time, food
banks are faced with decreases in donations, uneven product inventory, and demands to meet needs of people
transitioning from welfare to work. This creates a need for more networking and developing of relationships to
meet these needs more effectively and efficiently. The role of food and nutrition education, both for the clients as
well as the staff/volunteers, can help improve the quality and performance of the emergency food system, and
possibly increase self-sufficiency of participants.

Measures of success will be improvements in nutritional quality of meals served/food bags distributed,
improvements in diets and food behaviors of participants and improvements in safe food handling practices.

Outcome products will include: Extension publications, cookbooks, newspaper articles, presentations at
professional meetings, collaborations formed and developed.

Partners will be: USDA Food and Nutrition Service/Food Stamp Program; UConn Department of
Nutritional Sciences; Connecticut State Department of Social Services; Connecticut Food Bank; Foodshare of
Greater Hartford; End Hunger Connecticut! Inc.; The Connecticut Association for Human Services; EFNEP; The
Hartford Food System; 4-H Farm Resource Center; local food pantries, soup kitchens and shelters; Connecticut
State Department of Public Health; Connecticut State Department of Agriculture.
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The CT Family Nutntion Program/Food Security Component, will continue to work with the Connecticut
Food Bank, Foodshare and their member agencies by providing educational materials, technical assistance, and
workshops for staff, volunteers and participants at emergency food sites on food safety, food handling and
preparation, food choices, nutrition and health, and feeding children. When possible, local agencies will be invited to
work together on projects of mutual interest and concern.

Educational methods include one-on-one interventions with staff and clients, small group discussions and
workshops, audio-visuals, hands-on activities, development of educational materials (cookbooks, flyers, fact sheets,
recipes) and presentations at conferences, both in state and at professional meetings.

" Target audiences are staff, volunteers of emergency food sites (food banks, food pantries, soup kitchens,
homeless shelters), participants/ clients/customers of emergency food sites.

Evaluation techniques are: quantitative - (participation numbers), qualitative — changes in knowledge
behaviors when appropriate to evaluate, process evaluation — advisory group provides feedback and input.

Food, Food Safety and Health/Family and Community Development ‘

These activities coordinate with the Food, Food Safety, and Health as well as the Family and Community
Development Teams. Particular joint efforts are the: development and maintenance of a web site; production of
consumer materials; the initiation of a statewide conference on ron-deficiency anemia; collaborauon on grant
submussions; testing of food safety materials for young children.

Nutntion

Cooperative Extension System Focus: Too many Americans today are seriously overweight and out of
shape. After smoking, weight related conditions are the second leading cause of death mn the U.S,, resulting in about
300,000 lives lost each year. According to recent federal statistics: nearly two Americans in five, men and women
will eventually die of heart disease; childhood obesity has increased dramatically in the past two decades with 21% of
all 12 to 19 year olds - one in five teenagers who are now overweight; health care costs related to and unhealthy
weight and sedentary lifestyle are now at over $100 billion a year.

Based on a 1997 National survey conducted by Parade Magazine, the majority of Americans (66%) say they
would prefer to change their diets to treat a health problem, rather than to take medication. This Extension project
would focus on the delivery of nutrition and health messages provided to the public that would foster positive diet
and exercise behavior change. Information will be developed and provided on fat and cholesterol, antioxidants,
weight control, physical fitness, and wise use of supplements based upon current research and recommendations in
the field of nutnition. Numerous agency groups and consumers interested in nutrition already contact Extension for
information and advice. This project would enhance current outreach efforts by development of newer materials
and broadening audiences.

Measures of success include positive dietary changes as measured by 24 recalls or food frequency data from

program participants; Behavior change in food shopping practices of program participants; Grant support for
additional programming in health promotion and wellness; Greater collaboration with other agencies such as Dept.
of Public Health, UConn Health Center.

This work will result in nutrition fact sheets on current nutrition topics; Extension amdes for newsletters
on health/wellness; Nutrition and health column for Home and Garden Center newsletter; Sponsor conference on
nutrition topics of interest to consumer groups; Marketing of telephone resource within Extension for consumer
nutrition and food safety calls; and nutritionists for workshop trainings.

Partners will include: Extension Outreach Committee, Office of Communication and Information
Technology, Department of Public Health, Peer Reviewers - possibly from other CES states, UConn Health Center.

Agencies and consumers look to Cooperative Extension to provide current and reliable information on
food preparation, food preservation, and nutnition to promote health and safety. As part of the mission of the land
grant University, Extension translates nutrition research to the public in a way that is understandable and useful in
their daily lives. Promoting positive nutrition and health behaviors such as controlling fat and sodium intakes,
increasing consumption of fruits and vegetables, and weight control and exercise continue to be popular topics
requested by consumers and agencies. This outreach effort will provide nutrition mmformation via workshops,
educational materials and telephone to agencies and consumers requesting the information. Low-income minority
groups and individuals and groups at-risk for development of nutrition-related morbidity will be targeted for
education.

Methods to be used are workshop series on fat/cholesterol, label reading, sodium restriction, weight control
and fitness, safe use of supplements, antioxidants etc. to groups; telephone and materials requested- log number of
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requests from the public and agencies monthly and yearly (use this info. for program planning); Development of
nutrition fact sheets in English and Spanish.

Target audiences include interested consumers and agency groups in Hartford County. Targeted groups will
include low-income minority audiences, groups at-risk for chronic disease (heart disease, diabetes, cancer etc.).
Focus can include ages across the life span from youth to elderly.

Evaluation Techniques will include peer review of nutrition materials from other Extension states,
Agencies. Pre and post tests of workshop series six month follow-up for participants of workshop trainings.

EFNEP/ENP Advisor

Focus: Family Nutrition Program provides a nutrition education program to soup kitchens, pantries and
anyone else who receives food from the Connecticut Food Barik. Emergency feeding program often rely on
donated and salvaged food to meet the needs of the hungry.

Measures of success will be staff of these establishments trained to: 2) determine whether food is safe to
eat; b) identify the four general types of microorganisms, which cause food borne illness; and ¢) types of food borne
illness and food poisoning that could result from contaminated of food.

This work will result in newspaper articles, press release, videotapes or cable TV to make the donors and
recipients aware of health related issues with donated food.

Partners will be the Connecticut Food Bank and the food programs that use it. UConn CANR Department
of Nutritional Sciences, Cooperative Extension System.

The project is the UConn Family Nutrition Program.

The methods used are the Connecticut Food Bank and the food programs that use it.

The target audience is the Connecticut Food Bank and the food programs that use it - clients of emergency
food programs. People who donate food to food bank/pantry program.

Evaluations will be food drives by a designated group and product. Compare quality of donated food
before and after media awareness.

Food Safety and Health '

Cooperative Extension System Focus: It is expected that the lead nutrition person in the state will become
an integral member of the Food and Health Team through working with 4-H and will reach a number of individuals
not only within the state but outside the state. It appears that this has been lacking in the past several years and will
be beneficial both in and out of the state.

Measures of success include consistency of materials being used in the state 4-H programs for nutrition.
Children involved in 4-H to demonstrate knowledge of nutrition information.

This work will result in developing some information from Connecticut. :

Key components of the program will be to continually review educational materials on nutrition for 4-H.

Target audiences are 4-H leaders, children participating in 4-H, and Cooperative Extension System faculty
and staff.

Evaluations will be through meetings with 4-H leaders and setting up an advisory committee in the state.

SMALL GROUP PLANS (Research and Extension, Multi-Discipline, Multi-State, Multi-Cournty)

Expanded Food and Nutrition Education Program
Cooperative Extension System Focus: Influencing food choice and increasing nutrition knowledge among

the Hispanic Community. According to the National Hispanic Health Symposium, “Building a Healthy Nation,”
convened by DHHS form September 11-13, 1997, found on the web site of the National Coalition of Hispanic
Health and Human Services Organization (COSSMHO) http://www.cossmho.org, in the year 2000, Hispanics will
represent the largest racial or ethnic minority group in the nation. Today, more than one of every ten customers of
the U.S. Department of Health and Human Services (DHHS) are Hispanic. COSSMHO Cross-Cuming
Recommendations: outreach to Schools K-12 within Hispanic communities to encourage interest in health and
behavioral health professions; involve community members in development of Spanish language and materials
developed for the Hispanic community from “Una Vida Mejor” ways to increase Hispanic Involvement; have
Spanish-language publications on exhibits in County Extension Office; and distribute Bilingual publications though
elementary schools, etc.

Measures of success will be: to increase of Hispanic involvement in nutrition education outreach;
knowledge and skill training, as measure by post program evaluation and outcome products and materials created by
participants (volunteers); and improve dietary intake, food safety knowledge, skills and behavior.
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This work will result in: bilingual articles for Newsletters of Family Resource Centers; translation to
Spanish of important fact sheets; arrange of visual materials to enhance youth curricula in Spanish and English
(with the help of Hispanic participants); bilingual recipe booklets from participants of diverse Hispanic population
(Puerto Rican, Cuban, Peruvian, Colombian, etc.); and exhibits.

Partners include: the Office of Communications and Information Technology, Nutrition Youth
Curriculum; Linda Drake, EFNEP Coordinator; Family Resource Centers (HIFD), 4-H youth Clubs (1) Mary
Hooker Child Age Day Care and 2) Japanamaniacs). :

Program content of Expanded Food and Nutrition Education series of Bilingual lessons. Subject matter e
can include: Food Guide Pyramid, Healthy snacking, Child Nutrition, etc. Participants’ recipes and willingness to
create, enhance and translate curriculum activities. Parents teaching children, youth teaching youth.

Strategies include creating an array of visual and written bilingual materials to enhance EFNEP, 5 a Day,
Team Nutrition and other youth curriculums (lower level). After a series of four or five sessions of EFNEP,
participants of Family Resource Center, Family Life Ed. and 4-H clubs will work on chosen project. They are tested i
on pilot material activities with childcare or with children from Maria Sanchez School Bilingual and Monolingual K-
1st grades. Seven activity projects and four recipe booklet per year (bilingual) will be created. "

Target audiences are the Hispanic Community in Hartford inner city youth - Pre-K to 1st grade.

Evaluations are measured by numbers of project reviewed and reproduced. Follow-up evaluations of
knowledge and behavior changes reported by Maria Sanchez School K-1st grade teacher’s team and adult
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participants. J
Agricultural Marketing and Policy .

Focus: The competitiveness of food product markets at the national and international trade levels. At the !

international level, the focus will be on the globalization of processed food products. This information can be j

crucial in articulating arguments for U.S. food processors to gain greater access to foreign markets via trade
negotiations. At the national and state level, the focus is on pricing and cost efficiency of industrial concentration in

processed food markets. This information can prove useful in improving decision making with regard to antitrust i
and regulation of targeted industries.
Measures of success are based upon grant dollars received. A National Research Initiative grant from i

USDA and a CRIS project will be requested for the international component. The national component will be
funded in part through state and the Food Marketing Policy Center: Results from these efforts are of primary
interest to policy makers involved in trade negotiations or regulation of and assistance to U.S. and state food -3
industries. :

The primary outcome sought is refereed journal articles.

Partners of the program include three faculty members. For the international component, one faculty .
member within the department will be the primary collaborator. For the national component, there are two other ]
collaborators: one professor from the University of Nebraska and another one from Rutgers university. The last 5
component will be funded by the Food Marketing Policy Center.

The international component has an execution horizon of fiscal years 2000 to 2002, beyond which the focus i
will be revised. The national component seeks a permanent collaboration arrangement among the investigators. B

The key research strategy is to apply empirical models developed by one of the mvestigators to the entire
food processing subsectors, utilizing the time of the investigators as well as graduate assistants.

Target audiences for the program effort are policy makers and academics.

Evaluation is based upon the numbers of publications and the quality of scientific journal where research
output is published. Also, the number of invited presentation and selected papers presented at professional -
assoclation meetings.

Preschool Children at Nutritional Risk in Connecticut ]
Iron-deficiency is the most widely documented micronutrient deficiency among preschoolers in the United States.
In Hartford, 33% of 18-36 month-old children are anemic by Center for Disease Control criteria and 44% by CT WIC
criteria. The prevalence of iron-deficiency without anemia is unknown. Prevalence for the same age group in suburban ar
surrounding Hartford is estimated at 2 cases for every 100 children. As iron-deficiency is linked to permanent impaired ~ * !
intellectual function, fatigue, malaise, reduction in gains in body weight and length, and reduced immune function, the lon
term impacts on learning potential are significant. Although all pediatric primary care centers screen for anemia and the
Women, Infant’s, and Children’s program provides food vouchers for iron-rich foods, the current prevalence of anemia
appears resistant to further reduction. Developing a community-wide education and health-care research and intervenuon
program has been proposed to alleviate this problem. -
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Measures of success include reduction in prevalence of anemia, increase in diagnosis and treatment plan in
charts, referral to WIC and Family Nutrition Program educational programs (Momtored by Bl-annual chart reviews
and state surveillance data). Increase in caretaker compliance of prescription, increase in child's food pattern
(decrease in long-term bottle-feeding, increase in heme iron source in diet, and increase in iron-fortified cereals), and
reduction in pathogen load of child. In addition, the continuation of funding at greater than $150,000 per year (50%
USDA Food Stamps funds and 50% from other grant sources) would also serve as a measure of success.

Outcome products desired include various materials as well as peer reviewed publications. It is expected a
minimum of two peer-reviewed publications per year and one technical report per year will be submitted.
Furthermore, the following will be developed: an exhibit for loan, a web site for consumer information, a social
marketing campaign and new culturally sensitive support materials.

All collaborators provide dedicated staff time. Those that are matchable on Food Stamp Funds are listed
with the percent of time matched. Internal partners from the University of Connecticut in Storrs are: Department
of Nutritional Sciences (R. Pérez-Escamilla, S. Beeman, L. Drake); Department of Anthropology (Faculty - P.
Erickson, N. Diaz. Doctoral student); School of Family Studies - Child, Health, and Culture Program (Dean C.
Super, Faculty Members - S. Harkness and J. Goldman. External partners are: The University of Connecticut
Medical Center, School of Medicine - P. Joyce (10% time), B. Gould and V. McCain (5% time). Weicker General
Clinical Research Center (Grant for $8,500 to complete pilot analyses); Connecticut Children's Medical Center,
Hartford, CT. H. Slivka (10% time), supportive services from Georgine Burke, Dept. of Research; St. Francis/Mt.
Sinai Hospitals, Hartford, CT (C. Orkin, B. Bernstein, C. Lord); Aetna Child Health Data Center (G. Burke, A.
Bingham); Pennsylvania State University, Department of Nutrition (MS) (F. Rosales - a cute phase reactant analyses,
J. Beard - program review); Connecticut Association for Human Services (A. Sampson); Hispanic Health Council,
PANA and Breastfeeding peer counseling program (A. Gonzales, G. Damio); Hartford Public Schools -
UConn/HPS partnership grant - $9,000; Institute for Community Research. J. Schensul.

Key components of the program include: assess the prevalence of iron-deficiency anemia and iron-
deficiency and related co-morbidities in low-income children in Hartford, CT; decrease the prevalence of iron-
deficiency anemia in this same population; increase the identification of iron-deficiency anemia; describe the
available public health, community, and clinical information services, as well as the system for management and
follow-up for the treatment of anemia; describe client perceived problems with compliance with dietary prevention
and intervention and supplementation; describe culturally specific impediments to care, compliance, and dietary
intervention; develop a simplified monitoring system to allow for yearly assessment; coordinate the comparison and
reporting of data with those available from the CT State Department of Public Health and the Hartford Public
Health Department; evaluate and develop appropriate educational materials for use with targeted audiences; develop
a handbook for the care of iron-deficiency anemia for health care professionals and caregivers; work with the Food
Stamp Infant-Toddler PANA and Salud programs to incorporate messages for this problem into the overall mass
media campaign.

Strategies include: randomized retrospective chart review to document prevalence; key-informant
interviewing and focus groups of providers and caretakers. Intervention: provider marketing campaign; social
marketing campaign to caretakers; community Awareness campaign to decision-makers; outreach program through
community health care providers.

The targeted audiences for the program effort include low-income families with preschool children and
their health-care providers. In addition, pre-school educators will also be a part of the target audience.

Evaluations will be reviewed by: 1) overall - changes in prevalence of anemia and iron-deficiency (chart
review that monitors level), diagnosts, treatment and follow-up; 2) educational program effectiveness - randomized
intervention trial; 3) outcomes - incorporation of foods in diet that contain available iron or enhance iron
absorption, changes in weaning practices (use of cup rather than bottle), compliance with supplementation,
compliance with laboratory testing, reduction in pathogen load on child, improved hand-washing techniques. reduce
occurrence of illness and reduced occurrence of anemia.

Community Nutntion

For the next five years Connecticut Family Nutrition Program for Infants, Toddlers, and Children (FINP-
IT) will continue to be directed. This program falls under the umbrella of the University of Connecticut family-
nutriton program.

It has been previously documented that low-income Latino children and their families living in Hartford are
at risk of poor health and nutrition outcomes including an under consumption of a variety of fresh fruits and
vegetables (a,b). Subsequently, focus groups (c) and a baseline survey (d) documented that Latino caretakers lack
essential nutrition knowledge (), such as in the area of folic acid and neural tube defects (£), that could facilitate
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positive dietary behavioral changes. These data justified the need for developing a bilingual nutrition education
program with the ultimate goal of facilitating positive dietary changes in this disadvantaged community. Since its
inception in 1995, the Connecticut Family Nutrition Program for Infants, Toddlers, and Children (FNP-IT) was
designed to: a) conduct quantitative and qualitative needs assessments to understand the food and nutrition needs
and wants of low-income Latino children and their families in Hartford, b) develop, implement, and deliver
culturally appropriate nutrition education services, ¢) improve dietary behaviors, and d) conduct process and impact
evaluations to understand the cost-effectiveness of program activities. PANA is a bilingual nutrition education
program that delivers face-to-face bilingual nutrition education through puppet shows and other activities to
children and caretakers at schools, health fairs, and/or community agencies. PANA’s nutrition puppet shows have
been delivered mostly through public elementary schools to almost 10,000 children in Hartford, Bridgeport, and
Stamford. {SALUD! is a nutrition marketing campaign targeting Latino caretakers and their children that features
Latino TV celebrities and professional models “toasting” with fresh fruits or vegetables on street billboards, bus
signs, bus stop shelter posters, and newspaper/magazine ads. Public Service Announcements are also delivered
through radio and television. The design of the jSALUD! social marketing campaign centers around the concept of
‘toasting’ for life following sound dietary habits. This campaign was designed by a local professional marketing firm
and delivered through multiple media channels. FNP-IT took into account valuable input from those whom the
message was intended to reach and did not merely rely on what the campaign managers may have considered to be
the most appropriate message. Dissemination of results from FINP-IT’s research and evaluation findings have
increased the awareness about the immense nutrition needs among low income groups. In fact, some studies and
results have been widely covered by the mass media (radio, television, newspapers) and used to address legislative
issues. The quality of services and products is reflected by the fact that FNP-IT’s radio Public Service
Announcements produced by a professional Hartford-based marketing firm, received two prestigious national
awards. Also, FINP-IT has been featured by the United Nations, the American Anthropological Association, and the
Society for Nutrition Education as an example of how academic institutions and community agencies can partner to
improve the nutrition and health of disadvantaged communities.

Measures of success.are based upon changes in knowledge and behavior of the program participants. For
the next 5 years FINP-IT is projecting to provide nutrition education to a minimum of 10,000 children at school and
50,0000 caretakers per year by conunulng with its two main nutrition education activities : the PANA Program and
the (SALUD! Campaign. These projections are based on FNP-IT’s experience during the last five fiscal years. A
recent evaluation of the SALUD! campaign showed that 77% of the target audience in Hartford had been exposed
to this effort. In addition, the vast majority of those exposed found it useful and easy to understand. A conservative
estimate indicates that at least 50,000 target individuals have been reached at a cost of only $1.60 per recipient. That
study also showed that relative to the baseline, more women are now aware of the relationship between folic acid
and neural tube defects and are able to identify foods rich in this water soluble vitamin. By the end of this fiscal year,
PANA will have reached over 10,000 children just with the puppet show delivered at schools. Teacher evaluations
and videos indicate that children reacted positively to the show, which elicits a high degree of participation. In
addition to the PANA Program and the (SALUD! Campaign, during the next 5 years FNP-IT will provide food .
safety education and will actively promote optimal infant feeding practices, including breast-feeding promotion in
partnership with the Hispanic health Council breast-feeding peer counselors program named ‘Lactancia, Herenciay
Orgullo/Breast-feeding , Heritage , and Pride’ directed by Grace Damio.

Outcome products desired include education materials, a radio and television public service announcement.
During the next 5 years FNP-IT projects the annual development and release of at least: a) 3 innovative nutntion
education materials, b) one radio Public Service Announcement (PSA), c) one TV PSA, d) three printed mass media
PSAs, €) one puppet show. These projections are made based on FNP-IT’s experience during the last five fiscal
years. Based on the quantitative and qualitative needs assessments, FNP-IT has developed: a) the bilingual nutriuon
education PANA program (Programa para Aprender Nutricién y Alimentacién), the ;SALUD! campaign, and
nutrition education materials such as the Puerto Rican Food Guide Pyramid and a nutrition jeopardy game, a color-
coded bilingual food label, and a low-fat vegetable cookbook . PANA s a bilingual nutrition education program that
delivers face-to-face bilingual nutrition education through puppet shows and other activities to children and
caretakers at schools, health fairs, and/or community agencies. PANA’s nutrition puppet shows have been
delivered mostly through public elementary schools to almost 10,000 children in Hartford, Bridgeport, and
Stamford. {SALUD! is a nutrition marketing campaign targeting Latino caretakers and their children that features
Latino TV celebrities and professional models “toasting” with fresh fruits or vegetables on street billboards, bus
signs, bus stop shelter posters, and newspaper/magazine ads. Public Service Announcements are also delivered
through radio and television. The design of the ;SALUD! social marketing campaign centers around the concept of
‘toasting’ for life following sound dietary habits. This campaign was designed by a local professional marketing firm
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and delivered through multiple media channels. FINP-IT took into account valuable input from those whom the
message was intended to reach and did not merely rely on what the campaign managers may have considered to be
the most appropriate message. A key feature of FNP-IT is its emphasis on research based program development.
Thus far, UConn graduate students have based their masters theses on developing a bilingual Food Label (9),
understanding the determinants of pediatric obesity (10) and, how to promote breastfeeding (11) in this population.
Plans are underway to measure the impact of the PANA puppet show directly on the nutrition knowledge, attitudes,
and behavior of children. Numerous undergraduate students have also been involved assisting with FINP-IT’s
research and evaluation efforts.

Other desired outcome products include presentations and publications. FINP-IT has delivered a total of 37
presentations at national and international scientific meetings. Three FINP-IT papers have been published in peer
reviewed journals, 3 are in press and 3 have been submitted for publication. The program has been featured in over
20 newsletter /newspaper articles. During the next five years FNP-IT plans to publish at least 3 peer reviewed
articles per year and to present research findings in two national and one international conference per year.

Partners of the program are between UConn's College of Agriculture and Natural Resources (Department
of Nutritional Sciences and the Cooperative Extension System), and the Hispanic Health Council, Inc. in
collaboration with the Connecticut Ballet, schools (Hartford, Bridgeport, Stamford), hospitals (Hartford Hospital,
Connecticut Children’s Medical Center), clinics, other community agencies, and the Department of Social Services.
The same partnerships are expected to continue during the next 5 fiscal years.

The mission of FINP-IT is to provide nutrition education to food stamp recipient children and their
caretakers. Since its inception in 1995, this initiative has been developed as a community participatory program
based on sound multidisciplinary research and evaluation approaches. FNP-IT has now become a major source of
nutrition education for food stamp recipients in Connecticut through its bilingual PANA program and the nutrition
campaign {SALUD!. This past fiscal year, {SALUD! reached over 50,000 target individuals in and around Hartford.
By the end of this fiscal year, PANA's puppet shows will have reached over 10,000 preschool-6th grade children in
Hartford, Stamford and Bridgeport. Evaluation studies indicate that FNP-IT’s coverage and level of audience
satisfaction are high. FINP-IT represents a partnership between UConn's College of Agriculture and Natural
Resources and the Hispanic Health Council, Inc. in Hartford in collaboration with the Connecticut Ballet, area
schools, hospitals, clinics, and other community agencies. The same basic objectives are in place for the next 5 fiscal
years.

For the next 5 fiscal years the target audiences and/or consumers will continue to be low-income Latino
caretakers and children attending public elementary schools in urban areas in Connecticut.

As during the past 5 fiscal years (see below) FINP-IT will continue to be delivered during the next 5 fiscal
years based on sound research, and formative, process, and outcome evaluation approaches.

Evaluation techniques consist of formative/process and outcome evaluations. The formative/process
evaluation has two sections, qualitative and quantitative. Qualitatively, eight focus groups have been conducted to
understand the nutrition education needs and desires of the target community. These focus groups have provided
invaluable input for the design and evaluations of FINP-IT materials such as the Puerto Rican Food Guide Pyramid
and the bilingual Food Label. Staff development is a key component of FNP-IT strategy. Staff provide constant
input on the decision making process through monthly meetings. Every PANA presentation is evaluated by at least
one observer from the school or agency. In the case of the school, it is usually the teacher.

Quantitatively, 2 program monitoring system is in full operation to track all program activities including
place, date, location, and audience size of each presentation or activity (e.g., health fair). Costs are being closely
monitored to be able to document the cost-effectiveness of FNP-IT.

The outcome evaluation consists of a baseline study on nutrition knowledge, attitudes, and behaviors of
Latino caretakers and their children was conducted between January 1 and September 30, 1997. The criteria for
selecting the neighborhoods was that, based on census data, at least half of its residents identified themselves as
Latino. Sample size estimations indicated that 500 respondents were needed to obtain a representative assessment
of the nutriion knowledge, attitudes and practices of the population living in these neighborhoods. A needs
assessment conducted in 1995-96 examined the dietary intake, anthropometry, food security, and iron status of 248
Latino preschoolers and their caretakers. These two assessments were done prior to the launching of FNP-IT.
Follow-up surveys have begun to be conducted . By comparing the situation before with that after the launching of
FNP-IT the potential impacts and cost-effectiveness of this program will be better understood.

Expanded Food and Nutrition Education Program (EFINEP)

Cooperative Extension System Focus: Connecticut has the highest per capita income in the nation, but that
statistic does not reveal the high poverty levels in many areas of the state. Hartford, the state capital, is the eighth
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poorest moderate-sized city in the US Today approximately 45% of Hartford children live in poverty. Hartford
residents are confronted with a slew of health and social problems, including poor nutntion. Welfare Reform
Impact Study Executive Summary - Show That 56% of their clients found it harder to buy food than six months
ago! An overwhelming number of interviewees indicated that every month they ran out of food before the end of
the month. EFNEP works with families and youth who are living in poverty and facing barriers to balanced
nutrition which include limited resources to buy food, poor access to supermarkets, limited food preparation and
storage facilities.

Measures of success include: improvements in dietary intake; food resource management and food safety
knowledge skills and behavior; and documented by ERS computerized data system.

This work will result in: clients’ recipes booklet (with healthy changes); newspaper articles for community
(such as El Extra and Advocate); and lesson plans (revised, updated, and bilingual side-by-side)

Partners include the Cooperative Extension System Family and Youth Team, Family Place Libraries, Public
Schools Family Resource Centers, Family Center for Affirmation, and the New Britain Hispanic Counseling Center.

Program content is determined by specific needs of each EFNEP audience, based on assessment data
collected upon enrollment in EFNEP and by discussions with agency and community leaders.

Subject matter can include; Child Nutrition, Diet and Health risk reduction, shopping for better nutrition and
economy, Food Guide Pyramid and dietary Guidelines, etc.

Educational methods include lessons that will be taught in Spanish and English. With individual, in small
or large groups, discussions and demonstrations, hands-on workshop, video/audio-visual presentations and
educational experiences all designed to engage the learners. In some cases integrate parents and children for more
effective behavior changes. Projected number of attendees is of approximate 150 youth and 75 adults a year.

The target audience for the program effort includes inner cities individuals, families and youth who are
living in poverty or low income and facing barriers to balanced nutrition. Also included in the target audience are
clients who are at health risk because of drug, alcohol or emotional problems, in which nutrition plays an important
factor.

Informal evaluations with participants are used to assess if learning occurred, looking for changes in food
and nutrition practices that indicate improvement. EFNEP will document socio-economic data, participation levels,
dietary intake and food behaviors. ERS 24-hour food recall taken before and after educational intervention are used
to measure dietary changes. Lastly, individual success stories will be documented.

Expanded Food and Nutrition Program (EFNEP)

Cooperative Extension System Focus: Connecticut has the one of the highest per capita incomes in the
nation, but that statistic does not reveal high poverty levels seen in many areas of the state. The disparity between
the rich and poor in Connecticut can be seen in 1996 income per capita data, where the highest income is in New
Canaan at $91,777, compared to the average per capita income in Hartford at $17,274. Other town with incomes
around $21,000 include Bridgeport, Killingly, New Haven, New London, Plainfield, Stafford and Windham.
EFNEP works with families and youth in these areas who are living in poverty and facing barriers to balanced
nutrition: limited resources to buy food, poor access to supermarkets and farm markets, high costs of housing and

energy, limited skills and facilities in food handling and preparation, cuts in benefits, low-paying jobs, lack of

affordable and good quality child care, limited transportation and few opportunities to escape from poverty.
Welfare reform does not allow heads of households to develop skills and potential to increase eamings before taking
away essential financial benefits. Often, the food budget is short-changed when other needs must be met first.
Poor nutrition can lead to higher rates of infant mortality, low birth-weight infants, learning disabilities, school
absenteeism, compromised immunity, chronic diseases and hunger. '

Measures of success include improvements in food handling behaviors and food choices as well as increases
in knowledge and skills related to food and nutrition. Cost effectiveness is also a measure of success.

Outcome products desired are Extension publications, exhibits and newspaper articles.

~ Partners of the program include: EFNEP staff, CES educators, CANR faculty and support staff with

specific expertise; State Department of Health (WIC, Adolescent and Preventive Health, Environmental Health);
State Department of Education (Child Nutrition Programs; State Department of Social Services (Food Stamps,
Family Nutrition Program); State Department of Agriculture; End Hunger Connecticut! Inc., The Hartford Food
System; CT Pathways from Poverty Team; 4-H Farm; Foodshare and the Connecticut Food Bank and member
agencies. Each EFNEP staff person also has networks within the scope of their work at the local level.

EFNEP has been providing food and nutrition education to low income families and youth since 1969. It
is hoped that the program will continue as long as it is needed. EFINEP Units currently work in Hartford, out of the
West Hartford Extension Center; New Haven, out of the North Haven Extension Center; and in Eastern
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Connecticut out of the Brooklyn Extension Center. Exact program content is determined by specific needs of each
EFNEP audience, based on assessment data and by discussions with agency or community leaders and clientele.
Subject matter can include nutrition during pregnancy, nutrition and teen mothers, infant feeding, feeding young
children, the Food Guide Pyramid and Dietary Guidelines, shopping skills, reading food labels, diet and disease risk
reduction, food safety and food preparation.

Educational methods include one-on-one educational programs, small group discussion and workshops,
audio-visuals when appropriate, and hands on activities as much as possible. Educational programs are conducted
as a series, and adult participants “graduate” upon completion of a specified number of lessons and documented
behavior change. During this next program planning cycle, youth evaluations will be conducted as well to document
impact with youth. Revision of Child Nutrition Home Study Course for Day Care Providers and parents.

The target audiences are primarily homemakers/heads of household of families with young children,
pregnant women, and youth from limited resource communities.

Evaluation techniques include the use of informal evaluations and surveys. EFNEP documents socio-
economic data, participation levels, dietary intake and food behaviors. Staff also conduct informal evaluations with
participants. Instruments and methods include the EFNEP Survey (food behavior checklist), 24-hour food recalls,
knowledge and skills assessments, and feedback from participants. EFINEP data is collected and entered into 2
computerized reporting system which can generate reports at several levels. These reports can be used to monitor
progress of individuals and groups, summarize impacts and document performance of EFNEP staff.

EFINEP

Cooperative Extension System Focus: EFNEP is designed to improve the nutrition and food behaviors of
low-income families with young children, and youth, EFNEP staff provide food and nutrition education in a variety
of settings and assist clients in obtaining needed services by a well —established, community based network.

Measures of success include a change in knowledge and/or behavior with the use of EFNEP 24-hour
dietary recall as a tool of assessment along with practicing the information gained from the EFNEP program.

An important desired outcome would be a newspaper article that focuses on the program effort.

Internal partners that provide program development and support include: CES, educators, specialists,
EFNEP, NUSC, and 4-H. External partners include: Salvation Army, State Department of Social Services, agencies
and organizations serving EFNEP clientele; private non-profit groups, and Crossroads.

Presently a relationship with a project titled “Cooking Good In New Haven” is being developed. The focus
is on teaching the participants the value of knowing nutrient contents of foods when working in the food industry.
Participants will learn the importance of following the Food Guide Pyramid when making food selections and
incorporating the dietary guidelines into their work and personal family life. The EFNEP participants will be better

* prepared for jobs that will be acquired upon completion of the program. “Cooking Good” is a job training and

placement project that assists the welfare- to -work audiences who have an interest in working in the food industry.
Their job placement is generally specific to cafeterias, restaurants and various types of kitchens. Also, when the
participants complete the EFNEP program successfully, they often receive a certificate that they utilize as part of
their resume which has helped them acquire the job; many participants have limited job skills.

The partnership will continue with Crossroads, a halfway house designed to assist men and women who
were formerly incarcerated and are recovering from substance abuse. This program houses women with children
and men. Some individuals within this audience are also seeking employment while regaining their independence. A
positive relationship with food selections and menu planning will be continued. Participants will be taught to
recognize the importance of a healthy diet and their physical health. Participants will be provided with information
on ways to lower their food costs. When the participants resume their independent lifestyle, they will need to be
wise consumers as their financial status is already compromised.

Efforts with individuals who are interested in weight loss will continue. Individuals will be provided with
one-on-one lessons focusing on eating right and light, and walking three to five times a week. EFNEP participants
will be invited to ask a friend to join them as a partner which could encourage the EFNEP participant to develop a
new healthier lifestyle.

Educational methods used include videos, handouts, food preparation, small group and one-on-one
discussion.

The target audience for the program effort consists of individuals with limited income and limited
resources.

The evaluation techniques used to assess if learning occurred are EFNEP reporting system survey, 24-hour
recalls and follow up lessons.
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Expanded Food and Nutrition Education Program (EFNEP)

Cooperative Extension System Focus: Connecticut has the highest per capita income in the nation, but that
statistic does not reveal the high poverty levels in many areas of the state. For example, among 200 U.S. cities with
more than 100,000 residents, Hartford ranks 6th in terms of percentage of children living in poverty (over 42%).
Poverty rates for New Haven, New London and Bridgeport are higher than the national average. Rural areas of
Connecticut also reflect high poverty rates. Connecticut cities also had high percentages of minority populations
living in poverty. Based on the 1990 census, Hartford had the state’s largest Hispanic population - 31% of the city’s
population.

EFNEP works with families and youth who are living in poverty and facmg barriers to balanced nutrition
which include limited resources to buy food, poor access to supermarkets, expensive housing and energy costs,
limited food preparation and storage facilities, marginal health care, cuts in benefits or low-paying jobs, lack of
affordable and good quality day care, and few opportunities to help them escape poverty. Many have low literacy
skills. Nutrition education provided by EFNEP para-professional staff to families and youth in their communities
allows these high-risk individuals the information and tools to improve dietary habits and behaviors.

Measures of success include: improvements in dietary intake and eating behaviors among program
participants as measured by computerized ERS data reporting system; linkages to other Extension programs such as
4-H, Double Dutch, Urban Gardening for low-income families and youth; agency support of EFNEP for
collaboration on grants, and financial support for educational programs (food donations, facility use etc.);
recruitment of under served low-income minority populations as program participants to comply with Civil Rights
laws under USDA.

Outcome products desired include: newspaper articles providing visibility for EFNEP; articles in nutrition
and Extension journals to highlight program successes; development of bilingual nutrition materials; and exhibits at
state, regional conferences.

Partners include: public libraries; Hartford Food System; public schools family resource centers; CANR
Food and Health Team; Extension Outreach Committee; and the Salvation Army.

EFNEP Paraprofessional staff will conduct group nutrition education programs to a number of Agencies
and individuals statewide based upon the needs of each area (Hartford, New Haven, Norwich and Brooklyn).
Extension needs assessments conducted by the Council Steering committees will help identify needs in year 1 of this
plan. Nutrition education content has included child nutrition, food budgeting, food guide pyramid, and diet and
health risk reduction to low-income groups. Lesson plans are targeted to the specific needs of each group.
Supervision and training will be provided by EFNEP Supervisors.

With individual, in small or large groups, discussions and demonstrations, food preparation, and audiovisual
presentations designed to provide participation of the learners. Many lessons are bilingual; sessions are offered as a
series. Some classes involve both parents and children to promote better integration of dietary behavior change

Families and youth who are living in poverty and facing barriers to good nutrition. Under served minority
populations will be targeted in Hartford County for program effort.

Evaluation techniques include: EFNEP documents socio-economic data, participation levels, dietary intake,
and food behaviors via a computerized data system (ERS); 24-hour recalls taken before and after educational
interventions are used to measure dietary changes; food behavior checklists measure behavior changes; case studies
provide documentation of an individual’s direct benefit from EFNEP involvement.

Expanded Food and Nutrition Education Program

Cooperative Extension System Focus: Funded by the United States Department of Agriculture since 1969;
EFNERP is one of the federal government’s oldest educational outreach program for low-income families. Feeding a
family on a limited budget is extremely challenging as low-income famulies face inadequate and expensive housing,
lack of day care and few educational or career opportunities to help them get out of poverty.

Measures of success are based upon the change in knowledge of the program participants. EFNEP offers
knowledge and skills to help people control and manage their food and nutrition Practices for better health and
quality of life. EFNEP helps homemakers understand the relationship of food and nutrition to health and fitness,
to get the most for their food dollars, to prepare nutritious meals and snacks that their families will like, to handle
and store food safely.

Outcome products desired include exhibits, program materials, brochures, videos and an advisory board.

Partners of EFNEP are collaborations with other agencies, which increase impact and provide culture-
specific education. Linkages include Headstart, Preschool Intervention Program, Organized Parents Make a
Difference, state departments, Family Resource Centers, UConn Family Studies, Hispanic Health Council, American
School for the Deaf and WIC.
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EFNEP will conduct programs in the following areas: food safety, consumer nutrition, meal planing, basic
food preparation skills and dietary guidelines.

Targeted audiences will include the following: Family Resource Center Parents, Teen Parents. Parent form
diverse communities (culture and physical disability) EFENP -4-H volunteers, Extension Council members, State
Department staff, educational methods will include, workshop series, fact sheets, exhibits, health fairs. Projected
number of attendees include 110-125 adult participants per year 650 youth participants per year health fairs -
awendees 500 per year

Evaluation techniques include quarterly reports and informal assessments. EFNEP is evaluated with
quarterly reports by a computerized ERS data system, documenting enrollment and dietary assessments of
participants. In addition, informal evaluations with youth and family members will be made.

Expanded Food and Nutrition Education

According to the Anti Hunger Coalition, Connecticut has the highest per capita income in the nation but
unfortunately the poverty rankings are just as high. For example, among 200 U.S. cities with more than 100,000
residents, Hartford ranks éth in the percentage of children living in poverty (43.8%). Poverty is intertwined with the
issues of hunger and homelessness. The Expanded Food and Nutrition Education Program provides community
outreach and nutrition education to low income families. Programs are provided in community locations and help to
assess and improve food practices and behaviors through interactive education. EFNEP seeks to provide knowledge
and skills that help families build on strengths encouraging independence and self-sufficiency.

The success of the program is measured by the improvement in participants’ nutrient intake and dietary
changes. This is assessed by a national computer program that analyzes dietary intake data and behavior change.
According to 1998 data 94% of all EFNEP participants improve their consumption of food groups which leads to
better health.

Partners of the program include foodbanks, homeless shelters and educational sites. For example,
Foodshare is an area food bank that provides emergency food to community organizations. The homeless shelter,
Salvation Army Marshall House, is also an important partner. Other partners include the educational sites, Helping
our Mothers through Education (HOME) program and Hartford Neighborhood Centers. Finally, the Salvation
Army Community Service collaborates with the program, Many Voices Healthy Choices.

The EFNEP program has been in operation for thirty years. The success of the program is centered in the
relationships within the community that foster trust with participants. Generally, 80 families per year are taught. Of
the 80 families, one third complete a four-part series in nutrition education. '

Educational methods include providing group and individual instruction to 80 families per year from low-
income families. Another method is to provide community presentations by community groups and staff.

EFNEP targets under-served minority communities within Connecticut. The families served are low-
income families who have difficulty meeting their needs because of limited resources.

Evaluation techniques include 24-hour recalls and checklists. Participants’ dietary intake is measured

" through collection of 24-hour recalls, which is done before and after education. Behavior change is measured

through the behavior checklist that is housed in the EFNEP reporting system. At the close of the program an
evaluation is collected and anecdotal information gathered for use in case studies of families to document program
umpact.

Expanded Food and Nutrition Education

Improve the dietary intake, resource and money management and, food safety issues, knowledge, skills and
food behaviors of senior adults. Adults that have restricted dietary needs due to chronic illness or aging.

Desired outcomes of this program are increased knowledge and behavior changes of the program
participants. Also desired is the understanding of the need to decrease consumption of fats, salts, and sugars.
Weight loss and increased energy was reported from clients in attendance.

The resources of the program are the Center for Healthy Aging and the Day Kimball Hospital Dietary
Department. They have provided a classroom, advertisement, supplies, and the clients.

A key component of the program is to provide nutrition information to all seniors regardless of income,
race or religion. Audiences are at-risk seniors with chronic illnesses, diabetes, high blood pressure, arthritis, and are
all over weight. Groups are 10-20 persons.

Evaluation techniques include 24-hour recalls and questionnaires. A 24-hour food survey is taken three
times during the education period. Questionnaires are filled out at the end specific questions are asked (what
changes have you made as a result of this class?). In addition, clients are tracked for a year for weight losses, lower
blood sugars, lower blood pressure by the Department of Healthy Aging.
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Family Nutrition Program: Food Security

Low income families are experiencing a reduction in funds available for food due to welfare reforms.
Therefore, emergency food providers have experienced an increased need to fill the gaps. According to surveys with
Greater Hartford emergency food providers, 90% of clients they serve need nutrition education and printed
materials. The Family Nutrition Program provides community outreach and nutrition education to low income
families who are served by emergency food organizations such as, soup kitchens, food pantries, shelters and regional
food banks. Programs are provided to staff and clients in community locations. FNP seeks to provide knowledge
and skills that help families to improve diet quality, and stretch food resources.

The program measures success through the improvement in participants’ nutrient intake and decreased
reliance on emergency food resources. This is measured through a national computer program that analyzes dietary
intake and change. The participants in the program report less food waste, improvement in food group
consumption, dietary and grocery shopping management skills.

Partners of the program include food banks and emergency food pantries. They are: Foodshare;
Hockanum Valley Tri Town pantry; Home Program, which is also an educational site; Salvation Army Community
Services; and the Hartford Neighborhood Center.

The FNP program has been in operation for two years. The success of the program is centered in the
relationships within the community that foster trust with participants.

Strategies involve group and individual instruction as well as community presentations to roughly 60
participants per year from low income families that rely on emergency food.

Target audiences for the program or project effort consist of low income families who use emergency food
offered at community locations. :

Meat and Food Science

The food industry is the second largest employer nationwide. There are numerous employment
opportunities for College graduates trained in the food science area, especially in the area of animal food products.
The focus is to provide courses in food science which will prepare students for employment and/or graduate
school.

Success is measured by the number of students that gain employment in the food industry. Another
measure is the enrollment of students in food science related courses that are taught.

Desired outcomes include students with a greater appreciation for the food industry and with
expanded knowledge of food processing, chemistry and safety. Also desired is the development of a Food
Science minor.

Partners will be faculty in the Departments of Molecular and Cell Biology, Pathobiology, Nutritional
Sciences, industry personnel to provide guest lectures and donations of teaching supplies, faculty in the
University of Connecticut Writing Center and food businesses which provide field trip opportunities.

Key components of the program include the following food science courses, which are offered in the
Department of Animal Science: ANSC 160, The Science of Food; ANSC 224, Food Safety; ANSC 253/W,
Animal Food Products. In addition, Dr. Venkitanarayanan will propose a new Food Microbiology class to be
offered in the Spring 2000 semester. :

Laboratory opportunities which provide for experiential learning are essential for courses in the
sciences and this is especially true for food science classes. Additionally, student-centered learning will be
emphasized where appropriate and an emphasis on improvement of student writing will also be incorporated.
‘The audience will be students from the College of Agriculture and Natural Resources for upper division
courses, and students from throughout the University for 100s level courses..

Target audiences are undergraduate students interested in the food sciences.

Student evaluations from the Office of Instructional Research will form the primary basis for class
evaluation. In addition, peer evaluation of classes as assigned by the Department Head and/or Associate Dean
for Academic Programs will also contribute to the evaluation process.

Nutrition

Research Focus: Pediatric obesity is a growing problem. The objectives for the Healthy People 2000 has
made this a major public health initiative. This program area focuses on the design and implementation of
appropriate weight management protocols for young children that integrate diet and physical activity.

Measures of success will be published research results in a number of peer-reviewed journals. To date
approximately $125,000 have been awarded for this work. Studies in healthy children are underway and submission
of extramural proposals to extend this work are planned. '
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To date, outcome products have included peer reviewed articles, a number of interviews (both radio and in
press) and Extension presentations. The eventual production of Extension education materials is desired.

Internal partners at the University of Connecticut include: Drs. Perez-Escamilla and Maria-Luz Fernandez.
External partners include: Drs. Patty Freedson, Professor of Exercise Sciences at the University of Massachusetts,
Amberst (Dr. Freedson is an internationally known expert in the area of pediatric physical activity assessment and
program design); Dr. Cara Ebbeling, Postdoctoral Fellow in Behavioral Medicine at University of Massachusetts
Medical Center, Worcester, MA; Dr. Dan Cooper, Attending Physician and NIH supported researcher in the area of
exercise and exercise endocrinology in children and adolescents. Professor, University of California, Irvine, CA; Dr.
Elizabeth Estrada, Pediatric Endocrinologist at Connecticut Children’s Medical Center, Hartford, CT.

Key components of the project include: implementation of walking and resistance exercise training in
young children and determining the effects of these activities on body weight, body composition, protein utilization,
and energy and nutrient needs in this population.

Strategjes include: Recruiting participants through flyers, newspaper advertisements and educational
opportunities at local YMCAs. To date, subject participation (children and parents) has been 25 children for the
obesity project, 13 children for walking program (healthy kids) and 16 children for resistance exercise program
(healthy kids). Data from these programs has been used in lecture/presentations at major meetings and Extension-
sponsored programs (Double-Dutch).

Target audiences includes health educators, nutrition educators, nurses, pediatricians, and teachers of young
children and adolescents.

Currently, there are no evaluation techniques in place for follow-up with study participants.

Nutrition Education and Training Programs and Team Nutrition

The Nutrition Education and Training Programs and Team Nutrition Training Grants are USDA funded
projects that involve outreach to several diverse groups including children, school food service personnel, teachers,
and parents. Through these programs a large number of individuals are reached for nutrition education including
food safety education. Competitive funding has been received in 1998 for a two year project involving the
development of a web-site to service all of the above mentioned audiences. In addition, 2 book which will be geared
to the secondary school population, which focuses on current nutrition topics and trends and includes recipes
submitted from people in the state.

Desired outcomes include the publishing of a peer reviewed article, the creation of a web-site and the
writing of a book on nutrition for secondary school population.

There are two important partners of the project are: Susan Fiore (MS), RD, State Department of Education,
Child Nutrition Programs; and Shortie McKinney, Ph.D., RD, FADA, Drexel University.

The duration of this project is two years, from September 1, 1998 to August 31, 2000. A key component of
the project is the development of a web-site for nutrition education for children, teachers, school food service
personnel, and parents.

The program strategy involves an "opening," which will be held in 2000 for the web-site in order to
introduce it to teachers throughout the state. Audiences will include school food service personnel, teachers,
students and parents. The educational tool that will be used is a resource book for secondary school aged children
on nutrition topics including appropriate recipes.

The target audiences for the project effort include school food service personnel, teachers, students and
their parents.

Evaluation of the project is based on the number of people who visit the web site and by book sales.

Interaction of Nutrition and Metabolic Hormones

Growth in all organisms is regulated by the interaction of nutrient supply with internal metabolic regulators.
Mechanisms underlying this regulation are not well described. Improved understanding is required of the growth
failure in humans associated with nutritional deficiencies, particularly of micronutrients. Optimization of growth
and production performance in agriculturally important animals 1s also dependent on better understanding of these
pathways.

Measures of success are based on the anticipated results of the research effort. Anticipated outcomes
include research publications and research grants. Changes in clinical and agricultural practices could also result.

Desired outcomes include both peer reviewed articles and Extension publications.

An important resource is the UCRF, which has provided pilot funds. Other valuable resources are the
graduate students that participate in the research project.
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Currently, the role of zinc in the thyroid hormone signaling pathway is being investigated. Results in vitro
have suggested both positive and negative effects. Clinically, both hypothyroidism and zinc deficiency produce
similar failure of growth and development. Therefore, testing focuses on whether zinc deficiency impairs thyroid
hormone function in a rat model. The effects of changing thyroid hormone status will be tested in zinc deficient,
pair-fed and control animals. Tissue and whole body growth will be monitored as well as the ability of thyroid
hormone to induce gene expression in a range of target tissues. Several variables in the somatotrophic axis will be
monitored in an attempt to explain the causes of growth failure. »

The overall research strategy is to integrate at the level of the whole organism observations made and
hypotheses developed using entirely in vitro or cell culture approaches.

Target audiences of the research effort include fellow scientists, government and non-governmental
agencies involved in nutrition, and agricultural agencies. _

A statistical evaluation of the results will be performed. In addition, peer reviewed publications will help to
assess the results of the research project.

Interaction of Nutrition and Metabolic Hormones

Growth in all organisms is regulated by the interaction of nutrient supply with internal metabolic regulators.
Several metabolic hormones, including somatotropin and thyroid hormones, influence the rate at which animals
grow and the efficiency at which an animal utilizes of nutrients. Importantly, there is interaction between these
metabolic hormones and availability of nutrients. Deficiencies in micronutrients, especially zinc, and metabolic
hormones, especially somatotropin and thyroid hormones, cause a reduction in growth rate and overall
development. Mechanisms underlying this regulation are not well described. Improved understanding is required of
the growth failure in humans and cattle associated with nutritional and hormonal deficiencies. Optimization of
growth and production performance in agriculturally important animals is also dependent on better understanding
of these pathways.

The primary measures of success will be completed experiments in which the interaction of zinc, thyroid
hormones and somatotropin are addressed. The goal is to complete experiments that investigate this interaction in
rats and beef cattle. Another measure would be to secure outside funding from USDA.

Desired outcomes include both peer reviewed publication and quality recommendations for Extension
publications on nutrients.

There are three individuals that assist with the program effort. First, K. Guda provides assistance with
animal management and data collection. Next, K. Govoni assists with sample collection and data analysis. Lastly, B.
Cooker (MS) provides assistance with IGF analysis. In addition to these partnerships, there are two possible
resources for external funding,

Possible resources for external funding include the University of Connecticut Research Foundation (UCRF)
and the United States Department of Agriculture (USDA).

Currently being investigated is the role of zinc in the thyroid hormone signaling pathway. Results in vitro
have suggested both positive and negative effects. Clinically, both hypothyroidism and zinc deficiency produce
similar failure of growth and development. Testing is being done whether zinc deficiency impairs thyroid hormone
function in a rat model. The effects of changing thyroid hormone status will be tested in zinc deficient, pair-fed and
control animals. Tissue and whole body growth will be monitored as well as the ability of thyroid hormone to
induce gene expression in a range of target tissues. Several variables in the somatotrophic axis will be monitored in
an attempt to explain the causes of growth failure. Empirical data collection from well-designed experiments in rats
and beef cattle. The duration of each experiment will vary from one month to one year.

The primary strategy will be to design quality experiments with a well-trained group of technicians, graduate
students and undergraduates to collect, prepare, assay and analyze the results. v

The target audience is fellow scientists interested in the somatotropic axis, thyroid hormones and zinc. In
addition outreach programs that target nutrition and normal growth. '

The peer-review process will be the major evaluation tool. If a manuscript is accepted for publication in a
peer-reviewed journal, that will be considered a successful experiment.

Nutritional Sciences

Research Focus: This project is aimed at examining the associations between foods that the elderly have
consumed (Framingham Heart Study) that contain putative protective nutrients, such as antioxidants vitamins E and
A, and risk for disease, such as coronary heart disease. The significance of studies such as these is that the
information gleaned can provide the basis for making practical dietary recommendations that are health-outcome
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based. The Framingham Heart Study cohorts provide us the largest and best described population in the world with
respect to heart disease and many other degenerative diseases that are now routinely assessed.

Anticipated measures of success are based upon anticipated research results. The research results will
provide the basis for making dietary recommendations. Also, the data will provide the basis for the application for
other extramural funding, .

Desired outcome products include peer-reviewed journal articles, abstracts and presentations at national and
international meetings as well as consultancies with industry.

There are both internal and external partners associated with the research effort. Specifically, this is a
cooperative project between investigators at the University of Connecticut, the Human Nutrition research Center on
Aging (HNRCA), Tufts University and the Framingham Heart Study, Framingham, MA. The project described in
this plan is part of a larger cooperative regional project. :

Retrospective analyses of plasma biomarkers and antioxidant status. Retrospective analysis will be
conducted using data from the Framingham Heart Study, Cohort 20 (67-93 yr). In the previous project, plasma
vitamin E, retinol and carotenoids were analyzed in this latter population. In the current project I, as PI, will work
with those at the HNRCA to study the relationship of macular degeneration to plasma antioxidants. Macular
degeneration has been determined in this population by investigators at the National Eye Institute. The major
research hypothesis is that incidence of macular degeneration will be related to lower concentrations of plasma
carotenoids, lutein and zeaxanthin. The duration of this project 1s 10/01/99-9/30/04.

The target audience basically consists of the nutrition community.

Assessment of the research findings will be conducted with a biostatistical approach.

INDIVIDUAL PLANS (Research and Extension, Multi-Discipline, Multi-State, Multi-County)

EFNEP/ENP Advisor

Cooperative Extension Focus: High divorce rates, the growth of single parenthood, increasing drug use
among adults and a poor economy have significantly altered the “traditional” family. As a result, more and more
grandparents find themselves once again in the role of parents, raising and caring for their grandchildren. More than
5% of the nation’s children, more than 3.4 million - currently live with their grandparents, says the National Center
for Health Statistics. These grandparents, once looking forward to their retirement years, now find themselves
facing new challenges and difficulties. A recent study by the American Associates of Retired Persons, found that
households headed by grandparents have lower incomes than most. More than half have incomes under $20,000,
compared to only 26% of traditional households that bring in that amount. Some grandparents also face eviction
because children are not permitted in housing for the elderly. Those who do not have to move often are forced to
use their retirement savings and monthly income for the up bringing of their grandchildren.

Impact is measured by behavioral improvements and changes in knowledge of the program participants.

Desired outcomes include newspaper articles set up citywide workshops on nutrition with other support
groups and a press release about what can be done with the 20 or so grandparents support groups.

Partners of the program include both internal and external linkages. Internal linkages include the EFINEP
Supervisor, EFNEP Advisor and the Cooperative Extension System Coordinator. External linkages include the
Varick Family Life Center, Martin Luther King School Parent Coordinator, Wexler School Grandparent
Coordinator, the Greater New Haven Community at large local churches and Inner City Newspaper and two local
radio and television stations. .

"This program is unique because it addresses not only grandparents who are raising their grandchildren but it
also addresses a gap in inner city resources for inner city residents. Where they can come and feel comfortable
because they all have a common denominator. Living in the inner city deprived of resources and knowing that
someone is raising a grandchild and having the same problems. '

The 24-hour recall will be used to determine whether they are following the guidelines of the food grouping
and serving sizes for children. The need to feed children less fats and sweets and how to make more nutritious
meals out of their traditional foods. Compare the foods of this generation to that of when they were raising their
own children, healthy foods vs. diseases. Discuss meal and recipes they usually make and see how to make them
with less sugar, salt, and fat while increasing fiber in meals and recipes. This will provide opportunities for members
to share feelings and concerns while giving and receiving information and support about resources and methods for
coping with the new care given role.

The target audience for the program effort consists of grandparents raising their grand children that will be
eligible for the EFNEP program. : '
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The primary evaluation technique that will be used is a 6-month follow up with 24-hour recall and recipes
with a nutritional diagnostic review will be used to assess if learning has occurred.

Expanded Food and Nutrition Education Program
Cooperative Extension System Focus: Funded by the United States Department of Agriculvure since 1969;

EFNERP is one of the federal government’s oldest educational outreach programs for low-income families. Feeding
a family on a limited budget is extremely challenging as low-income families face inadequate and expensive housing,
lack of health care, cuts in welfare benefits, lack of day care and few educational or career opportunities to help
them get out of poverty.
~ EFNEDP offers knowledge and skills to help people control and manage their food and nutrition practices

for better health. EFNEP helps homemakers understand the relationship of food and nutrition to health and
fitness, to get the most for their food dollars to prepare nutritious meals and snacks that their families will like, to
handle and store food safely. Adults and youth also learn skills that build their self-sufficiency and self-esteem.

Outcome products desired include exhibits, videos, brochures, youth advisory boards and various program
materials.

Partners of the project include the After School Program, Organized Parents Make a Difference, American
School for the Deaf, Hispanic Health Council, Family Resource Centers and state departments.

EFNEP will conduct programs in the following areas: basic food preparation skills, dietary guidelines, meal
planning, healthy snacks, food safety and consumer nutrition.

Educational methods include workshop series, fact sheet, exhibits and health fairs printed matter. These
methods will be targeted to a projected number of 500 attendees from the above list of partners.

Evaluation of EFINEP is conducted with quarterly reports documenting enrollment and with informal
evaluations with youth.

Family Nutnition Program: Food Security
In 1997, 12 surveys were distributed to Greater Hartford emergency food providers. Emergency food

providers reported that 90% of clients they serve need nutrition education and printed materials. The Family
Nutrition Program provides community outreach and nutrition education to low income families who are served by
emergency food organizations such as, soup kitchens, food pantries, shelters and regional food banks. Programs to
staff and clients are provided in community locations. Printed materials are also provided on food safety, food
budgeting and recipes for foods commonly found in food pantries. FINP seeks to provide knowledge and skills that
help families to improve diet quality, and stretch food stamps. In 1998 the Salvation Army Community Services
Department and FNP joined forces to offer a nine-week comprehensive life skills program featuring a four-week
nutrition education focus, at rotating community locations. This program is in the second year and it has been
expanded to meet at different times and locations.

Cooperative Extension Focus: FNP - Food Security: Many Voices Healthy Choices Program. The
program measures success through food behavior change and a decreased reliance on emergency food resources.
The participants in the program report less food waste, improvement in food group intake, dietary and grocery
shopping management skills. The success of the program is measured by the improvement of nutrient intake and
dietary changes. This is measured by a national computer program looking at dietary intake and behavior change.

Foodshare: a area food bank that provides emergency food to community organizations in the Northeast
region of the state Salvation Army Community Services: Program Collaboration: Many Voices Healthy Choices

" The FNP program has been in operation for two years. The success of the program is centered in the
relationships within the community that foster trust with participants. One highlighted program is the Many Voices
Healthy Choices program that is a collaboration with the Salvation Army Community Services Department. This
program is targeted to under served unority communities within the greater Hartford area. This is a nine-week Life
skills program with a four-week nutrition component.

Educational methods include group and individual instruction in addition to community presentations.
These methods will be applied to 60 people that are emergency food providers, Low-income families that use
emergency food or community groups and staff.

Target audiences consist of low-income families who use emergency food and/or community groups.

Participants’ behavioral changes are measured through collection of 24-hour recalls, which is done before
and after education. At the close of the program an evaluation is collected and anecdotal information is gathered A
survey has been developed to assess participants’ emergency food use before and after attending workshops. A six-
month follow up and one year follow up is done on participants both by phone and by mail.
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In order to gather stakeholder input into the College Plan, contact Milagros Marrero, Director of Salvation
Army Community Services.

Food and Health

Statement of the Issue: Improved dietary intake, money and resource management and food safety
knowledge. Improve diets, food skills, and better health for pregnant teens, teen parents, and the infants and
children in their care.

Outcome products desired include Teen parent cookbooks, which focus on quick and healthy recipes,
money management skills and food resources.

Partners include EFNEP supervisors, EFNEP coordinator, Department of Youth and Family Services,
Young Parents Program, QVCCA Adult Education Program (Young Parents School) and the Northeast
School District. '

EFNEDP is designed to improve the nutrition and food behaviors for low-income families with young
children. EFNEDP staff provides food and nutrition education in a variety of settings, and assist clients in obtaining
needed services by a well-established, community-based network.

Educational strategies consist of group and individual instruction, including discussion, food demonstration
and hands on educational opportunities.

Evaluation techniques are based upon a number of factors. Theses factors include: Numbers reached,
Target populations, Awareness increased, Knowledge increased and Practices adopted.

Expanded Food Nutrition Education Program (EFINEP)

Connecticut has the highest per capita income in the nation, but that particular statistic does not reveal the
high poverty levels in many areas of the state. For example, among 200 US cities with more than 100,000 residents,
Hartford ranks 6t in terms of percentage of children living in poverty (over 42%). Poverty rates for New Haven,
New London and Bridgeport are higher than the national average. Rural areas of Eastern Connecticut also reflect
high poverty rates.

The success of this program relies on the improvement of knowledge, skills, and behaviors related to dietary
intake, children’s eating behaviors, food budgeting and money management, food safety.

Desirable outcomes include case studies of participants, an EFNEP flyer to local agencies and local radio
presentations.

Partners of the program include the EFINEP Supervisor, CES Educators and Specialists, all of which are
internal linkages. Other partners include Casa Otonal, Hispanic Clinic and Latino Youth Development, all of which
are external linkages.

EFNEP is designed to improve the nutrition and food behaviors of low income families with young
children , and youth. EFNEP staff provide food and nutrition education in a vartety of settings and assist clients in
obtaining needed services by a well-established community based network. In collaboration with Casa Otonal
Project M. L (Day care providers), The Hispanic Clinic Parenting Skills Program, Latino Youth Development (Life
Coping Skills), provide nutrition education to small groups. Subject matters will include: food guide pyramid,
dietary guidelines, learning how to prepare nutritious and economical meals, shopping skills, food budgeting, money
management, stress management, food safety, health and fitness, feeding young children, cancer risk reduction, food
labeling, Other topics tailored to individual needs.

A variety of methods will be used in small groups including; food dietary intake (food recalls), discussions,
hands on activities, and video/audio visual presentation.

The target audience consists of low-income families with children who are trying to get out of poverty.

Evaluation techniques are to look for changes in the dietary intake and food behaviors of all participants.
The plan is to conduct informal evaluations with participants looking for changes in food and nutrition practices
that indicate improvement. In addition, 24-hour food recalls will be taken before and after educational intervention
will be used to measure dietary changes.

Pediatric Nutntion and Physical Activity
Research Focus: Pediatric obesity is a growing problem. The objectives for the Healthy People 2000 has

made this a major public health initiative. This program area focuses on the design and implementation of
appropriate weight management protocols for young children that integrate diet and physical activity.

Measures of success will be published research results in a number of peer-reviewed journals. To date
approximately $125,000 have been awarded for this work. Studies in healthy children are underway and submission
of extramural proposals to extend this work are planned.
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To date, outcome products have included peer reviewed articles, a number of interviews (both radio and in

press) and Extension presentations. The eventual production of Extension education materials is desired.

Internal partners at the University of Connecticut include: Drs. Perez-Escamilla and Maria-Luz Fernandez.
External partners include: Drs. Patty Freedson, Professor of Exercise Sciences at the University of Massachusetts,
Amherst (Dr. Freedson is an internationally known expert in the area of pediatric physical activity assessment and
program design); Dr. Cara Ebbeling, Postdoctoral Fellow in Behavioral Medicine at University of Massachusetts
Medical Center, Worcester, MA; Dr. Dan Cooper, Attending Physician and NIH supported researcher in the area of
exercise and exercise endocrinology in children and adolescents. Professor, University of California, Irvine, CA; Dr.
Elizabeth Estrada, Pediatric Endocrinologist at Connecticut Children’s Medical Center, Hartford, CT.

Implementation of walking and resistance exercise training in young children and determining the effects of
these activities on body weight, body composition, protein utilization, and energy and nutrient needs in this
population.

Strategies include: Recruiting participants through flyers, newspaper advertisements and educational
opportunities at local YMCAs. To date, subject participation (children and parents) has been 25 children for the
obesity project, 13 children for walking program (healthy kids) and 16 children for resistance exercise program
(healthy kids). Data from these programs has been used in lecture/presentations at major meetings and Extension-
sponsored programs (Double-Dutch).

Target audiences includes health educators, nutrition educators, nurses, pediatricians, and teachers of young
children and adolescents.

Currently, there are no evaluation techniques in place for follow-up with study participants.

The D1gest1on and Absorption of LlQld -Soluble Nutrients
One objective of research is to understand factors affecting bioavailability of lipid and lipid-soluble

nutrients. It is anticipated that this research will have implications for human health. Most of the research relies on
animal models and may have implications for animal health. Comparative nutrition is an interest and during the past
decade publications have been authored and co-authored based on observations with humans, cattle, sheep, rats
rabbits and fur seals.

Health Implication for the General Population: Because of the recent attention given to the possible role of
lipid-soluble nutrient/antioxidants (vitamin E and carotenoids) in the prevention and treatment of a wide variety of
illnesses, segments of the general population have greatly increased their consumption of these dietary compounds.
Unfortunately, possible interactions among these lipid-soluble nutrient/antioxidants may adversely affect utilization
and negatively impact health. During the next five years, the results of interactions among carotenoids and vitamin
E during absorption and transport will be completed and published. Studies in this area have been completed using
the lymph-duct cannulated rat. Publications are in preparation but additional work will be needed to complement
the some observations before publication is warranted. Some of this work w111 include studies using the
preruminant calf as an animal model.

Health Implications for the Elderly: Xanthophylls, are little studied carotenoids relative to human health,
that may be important in the prevention of two diseases of the eye: age-related macular degeneration and senile
cataract. Two xanthophylls (lutein and zeaxanthin) are selectively deposited in the macula of the human retina.
Degeneration of the macular of the human retina is the most common cause of irreversible blindness in people over
65 years of age and may be prevented by increased or the progression slowed by increased utilization lutein and
zeaxanthin. Cataract surgery is one of the most frequently performed surgeries in the elderly. Cataracts resulung
from photooxidation may be ameliorated by the presence of xanthophyll in the retina.

Infant: The ideal food for newborn mammals is the milk from their own mothers. However, for various
reasons the newbomn may receive artificial feedings. To provide the best formulas for the newbom, complete
information on nutrient composition of milk is needed but collecting this information is often hampered by the lack
of reliable methods of analysis. The development of methods for analysis of lipids and lipid-soluble nutrients in
milk from humans, the cow and other mammals will continue. Emphasis will be placed on techniques to measure
carotenoids, fat-soluble vitamins and phospholipids in milk.

This work will result in peer-reviewed articles and presentation at national and international meetings.

Dr. Harold Furr is an expert on fat-soluble vitamin and carotenoid analyses. He also is internationally
recognized for mathematical modeling of vitamin A metabolism. In addition, Dr. Sheila Andrews Department of
Animal Sciences will assist with experiments utilizing the preruminant calves.
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Connecticut Grown: Marketing Opportunities for Connecticut Agriculture
After a day long conference on “Connecticut Agriculture, Focus on the Future,” and a follow up session a

month later, leaders in the agriculture community prioritized issues that will have an effect on the viability of
agriculture in CT in the years to come. On the top of the list was the need for greater efforts in public

relations/ public education and marketing, The “Connecticut Grown” marketing concept was mentioned as needing
to be revitalized. Back in 1988, work was done with Dr. Boris Bravo-Ureta and staff at the Agriculture Experiment
Station in New Haven, as part of the food subcommittee on the Commission on Connecticut’s Future. Six monthly
menus were developed featuring CT grown vegetables and fruits in season, analyzed consumption figures for each
commodity, multiplied that by the population, and extrapolated acreage and income figures based on those
hypothetical consumption figures. Since then, several states and regions have developed local food guides. With the
increase in interest in fruit and vegetable consumption for health, a focus on choosing more locally grown foods,
and the importance of preserving farmland and connecting people more with agriculture, this work should be
revived and expanded.

Measures of success include: greater consumption of locally grown fruits and vegetables; greater production
and retail sales of locally grown fruits and vegetables; possible development of a marketing system to promote and
even distribute locally grown fruits and vegetables to supermarkets, restaurants and institutions; increase in
Consumer Supported Agriculture (CSAs).

Desirable outcome products include: CT Grown Food Guide, menus, recipes; newspaper articles; journal
articles; presentations at professional meetings and interagency discussions, web site.

Partners include: CT Department of Agriculture, CT Food Policy Council, Hartford Food System, Chef’s
Collaborative, State Department of Public Health, Northeast Cooperative Extension Food and Nutrition network,
CES staff, Department of Nutritional Sciences staff, food service staff, CT regional market, supermarkets, farm
market masters.

An advisory group will be identified to provide input and feedback on the project. Objectives will be to
develop revised CT Grown Menus that follow dietary guidelines and the food guide pyramid, analyze nutritional
value of menus, develop sample recipes to put in menus. Produce CT Grown Food Guide. Distribute these at
supermarkets, farm markets, farm stands, restaurants, schools. Develop marketing campaign. Integrate concept into
nutrition education programs (EFNEP, FINP, Child Nutrition, Elderly Nutrition, WIC).

Educational methods include publications, workshops, interviews with media, networking meetings,
advisory committee meetings, web site.

Target audiences include consumers, producers, suppliers and the food industry.

Evaluation techniques include survey sample farm markets, farm stands, supermarkets, restaurants, and
consumers regarding their use/consumption/sale of locally grown products before marketing campaign (pre-
intervention assessment). Conduct marketing campaign and do a follow up survey to measure impact. With
nutrition education intervention programs, can do food frequency or 24-hour food recall evaluations as well as
behaviors associated with purchasing locally grown products.

Diet Effects on Lipoprotein Metabolism and Heart Disease :

Research Focus: One research program is focused on studying how dietary factors affect cholesterol and
lipoprotein metabolism. Once the most important mechanisms by which diet affects these parameters are identified,
dietary recommendations can be made for target populations to decrease their risk for heart disease. Studies are
focused on the understanding on how diet and gender interact to determine plasma lipid levels. Men, pre and post-
menopausal women will be benefited from these studies since a better understanding on how hormones and diet
affect the risk for heart disease is expected to be derived from these studies. Research is currently being done in
identifying the difference in risk between Caucasian and Hispanic post-menopausal women. It is well known that
Hispanic women have a lipid profile which makes them more at risk for heart disease including lower plasma HDL
cholesterol concentrations, higher triglycerides and possibly increased susceptibility to LDL oxidation. What is the
extent by which diet modifies these risk factors in Hispanic women is one of the goals of the research program.

If it becomes clear what dietary factors favorably alter lipoprotein profiles in men, pre and postmenopausal
women, this information can be of great interest to this target population in order to modify their risk for heart
disease. Also it is important to understand that ethnicity has a major role in determining risk factors. Again dietary
recommendations targeted to these populations could potentially alter their plasma lipid profiles and decrease their
risk for heart disease. There are funds available from USDA to conduct these studies and grants have been
submitted to the American Heart Association and to the Donahue foundation to expand these studies.

A number of publications in peer reviewed journals are expected to be derived from these studies. These
journals include: The Journal of Lipid Research, American Journal of Clinical Nutrition, The Journal of Nutrition
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and others. Part of these studies will be submitted for the Graduate Student Competition for the American Society
for Nutritional Sciences. Depending on the results obtained, radio productions or video tapes are also envisioned.
Collaborating investigators in other Institutions: Robert J. Nicolosi, Professor, University of Massachusetts, Lowell,
Penny Kris-Etherton, Professor, Penn State, Zaida Cordero-MacIntyre, Assistant Professor, University of Loma
Linda, Loma Linda, CA, Monsanto Company, Saint Louts, MO, DR. Reyna Luz Vidal-Quintanar, University of
Sonora in Mexico and Dr. Natalia Gonzales, Center of Food Research, in Sonora, Mexico.

These studies are aimed to understand the interaction between mutrients and gender on cholesterol and
lipoprotein metabolism as they relate to heart disease risk. For example, dietary fiber will be provided to men, pre
and postmenopausal women and effects on several parameters will be evaluated compared to a placebo. Some of
the measurements will be plasma lipids, lipoprotein composition, activities of enzymes involved in the intravascular
processing of lipoproteins, susceptibility of LDL to oxidation, number of LDL receptors in isolated monocytes, and
markers of cholesterol synthesis and catabolism in plasma. Based on these measurements, it will be possible to
assess some of the mechanisms by which fiber lowers plasma cholesterol levels. The duration of these studies will
be for 2 years. Other studies evaluating the effects of dietary cholesterol are also contemplated. It has been shown
that dietary cholesterol affects men and women differently and that men might have a higher risk than women. It 1s
important to define which are the mechanisms that are associated to these gender differences.

These studies will be published and information will be provided to the scientific community andto
nutrition evaluators who are in charge of making nutrition policies.

Target audiences are the scientific community and the lay public. It is expected that this new information
will help educate people regarding diet, gender and interactions with heart disease risk.

Preschool Children at Nutritional Risk in Connecticut

Iron-deficiency is the most widely documented micronutrient deficiency among preschoolers in the United
States. In Hartford, 33% of 18-36 month-old children are anemic by Center for Disease Control criteria and 44%
by CT WIC criteria. The prevalence of iron-deficiency without anemia is unknown. Prevalence for the same age
group in suburban areas surrounding Hartford is estimated at 2 cases for every 100 children. As iron-deficiency is
linked to permanent impaired intellectual function, fatigue, malaise, reduction in gains in body weight and length,
and reduced immune function, the long term impacts on learning potential are significant. Although all pediatric
primary care centers screen for anemia and the Women, Infant’s, and Children’s program provides food vouchers
for iron-rich foods, the current prevalence of anemia appears resistant to further reduction. A community-wide
education and health-care research and intervention program has been proposed to alleviate this problem.

Measures of success include: reduction in prevalence of anemia, increase in diagnosis and treatment plan in
charts, referral to WIC and Family Nutrition Program educational programs (Monitored by Bl-annual chart reviews
and state surveillance data)). Increase in caretaker compliance of prescription, increase in child's food pattern
(decrease in long-term bottle-feeding, increase in heme iron source in diet, and increase in wron-fortified cereals), and
reduction in pathogen load of child. Funding: continuation of funding at greater than $150,000 per year (50%
USDA Food Stamps funds and 50% from other grant sources.)

Outcome products desired: 1) Peer-reviewed scholarship - it is expected to submit a minimum of two
peer-reviewed publications per year and one technical report per year. 2) Materials: An exhibit will be developed
for loan, a web-site for consumer information, and a social marketing campaign, and new culturally sensitive support
materials.

All collaborators provide dedicated staff time. Those that are matchable on Food Stamp Funds are listed
with the percent of time matched. Internal partners include: The University of Connecticut Storrs, Department of
Nutritional Sciences - R. Pérez-Escamilla, S. Beeman, L. Drake; Department of Anthropology - P. Erickson
(Faculty), N. Diaz (Doctoral student); Schoo! of Family Studies, Child, Health, and Culture Program - C. Super,
Dean and S. Harkness and J. Goldman (faculty). External partners include: The University of Connecticut Medical
Center, School of Medicine - P. Joyce (10% time), B. Gould and V. McCain (5% time); Weicker General Clinical
Research Center (Grant for $8,500 to complete pilot analyses).

Connecticut Children's Medical Center, Hartford, CT. H. Slivka (10% time), supportive services from
Georgine Burke, Dept. of Research; St. Francis/Mt. Sinai Hospitals, Hartford, CT - C. Orkin, B. Bernstein, C. Lord;
Aetna Child Health Data Center - G. Burke, A. Bingham; Pennsylvania State University, Dept. of Nutrition (MS) -
F. Rosales (acute phase reactant analyses), J. Beard (program review); Connecticut Association for Human Services -
A. Sampson; Hispanic Health Council, PANA and Breastfeeding Peer Counseling Program - A. Gonzales, G.
Damio; Hartford Public Schools - UConn/HPS partnership grant - $9,000; Institute for Community Research - J.
Schensul.
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Key components of the program include: 1) assess the prevalence of iron-deficiency anemia and iron-
deficiency and related co-morbidities in low-income children in Hartford, CT; 2) decrease the prevalence of iron-
deficiency anemia in this same population; 3) increase the identification of iron-deficiency anemia; 4) describe the
available public health, community, and clinical information services, as well as the system for management and
follow-up for the treatment of anemia; 5) describe client perceived problems with compliance with dietary
prevention and intervention and supplementation; 6) describe culturally specific impediments to care, compliance,
and dietary intervention; 7) develop a simplified monitoring system to allow for yearly assessment; 8) coordinate the
comparison and reporting of data with those available from the CT State Department of Public Health and the
Hartford Public Health Department; 9) evaluate and develop appropriate educational materials for use with targeted
audiences; 10) develop a handbook for the care of iron-deficiency anemia for health care professionals and
caregivers; 11) work with the Food Stamp Infant-Toddler PANA and Salud programs to incorporate messages for
this problem into the overall mass media campaign.

Strategies include: 1) needs assessment; 2) randomized retrospective chart review to document prevalence;
3) key-informant interviewing and focus groups of providers and caretakers; 3) intervention - a) provider marketing
campaign, b) social marketing campaign to caretakers, ¢) community awareness campaign to decision-makers, d)
outreach program through community health care providers.

Targeted audiences are low income families with preschool children and their health-care providers as well
as pre-school educators. -

Evaluations will be reviewed by: 1) overall - changes in prevalence of anemia and iron-deficiency (chart
review that monitors level), diagnosis, treatment and follow-up; 2) educational program effectiveness - randomized
intervention trial; 3) outcomes - incorporation of foods in diet that contain available iron or enhance iron
absorption, changes in weaning practices (use of cup rather than bottle), compliance with supplementation,
compliance with laboratory testing, reduction in pathogen load on child, improved hand-washing techniques. reduce
occurrence of illness and reduced occurrence of anemia.

Mechanisms of Action of Thyroid Hormone

Research Focus: The molecular actions of thyroid hormone are being examined, with particular regards to
its effects on fat synthesis. Basic understanding of this hormone is useful because (a) disorders of thyroid hormone
are clinically common, (b) it is a key regulator of the basal portion of energy expenditure and therefore has
implications for obesity, (c) it regulates the conversion of carbohydrate to fat, particularly in liver, again with
implications for obesity and (d) it regulates nutrient partitioning and fat accumulation in animals, used for human
consumption. ' '
Ref: Freake HC and Oppenheimer JH. Thermogenesis and thyroid function. Annu. Rev. Nutr. 15, 263-292, 1995.

The immediate measures of success are research publications and additional research grants.

Peer reviewed articles are perhaps the most desirable outcome.

Some resources and/or partners of the program are the USDA NRICGP Effects of zinc on thyroid
hormone receptor function, USDA Hatch Molecular mechanisms pf thyroid hormone regulation of lipogenesis, and
graduate students. .

Tissue specific regulation of fatty acid synthesis by thyroid hormone has been thoroughly described in the
rat and shown to occur at the level of mRNAs encoding important enzymes. Enzyme acetyl-CoA carboxylase is
being focused and the interactions between thyroid hormone and the regulatory regions of this gene are being
examined. Thyroid hormone regulation of growth hormone gene expression in a rat pituitary tumor cell line 1s also
being investigated, with specific emphasis on the zinc requirements of this process. Contrary to the original
hypothesis, zinc removal amplifies the effects of thyroid hormone and the mechanism undelying this observation is
now being sought.

Research strategies followed include approaches entirely in vitro, in cell cultures and in rats. Research
hypotheses generated in one system are then tested in another. The aim is to integrate molecular with
physiological/nutritional observations/approaches. :

Fellow scientists and clinicians make up the target audience for the program.

A statistical evaluation of results will be conducted. Further, peer reviewed publications will also evaluate
the results.

The Digestion and Absorption of Lipid-Soluble Nutrients

Research Focus: Absorption and metabolism of carotenoids and vitamin A. Carotenoids (beta-carotene
and related compounds) are important as dietary sources of vitamin A and also as antioxidants for humans and for
animals. Research is focusing on factors which affect intestinal absorption of carotenoids and on the mechanisms
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by which tissues take up and use carotenoids and vitamin A compounds: 1) Support of health for the general
population: A significant fraction of the US population is now consuming dietary supplements of vitamin E and
beta-carotene, and some are consuming supplements of other carotenoids such as lycopene. Interactions among
these fat-soluble nutrients (enhancement of or interference with intestinal absorption) are not well understood. Nor
is the effect of type and quantity of dietary fat on absorption of these micronutrients completely clarified. Studies
conducted with Dr. Richard Clark using the lymph duct-cannulated rat model have addressed some of these issues,
and will be continued. New studies using the preruminant calf as a model for human carotenoid absorption are
being implemented, in cooperation with Dr. Clark and with Dr. Sheila Andrew. 2) Health implications for the
elderly: Xanthophylls are a particular category of carotenocids that have been implicated in prevention of macular
degeneration and senile cataract, two diseases of the elderly. Using in vitro and in vivo systems, faculty are
investigating the factors controlling intestinal digestion and absorption of dietary xanthophylls. 3) Estimation of
human vitamin A status: Assessment of human vitamin A status is still a major public health issue, especially in
developing countries but possibly also in the United States. Improved methodology such as the isotope-dilution
method and the relative dose response have been developed, but lack a firm conceptual basis for interpretation.
Mathematical modeling of vitamin A metabolism has been developed by Dr. Michael Green at the Pennsylvania
State University but has not yet been applied to these specific problems. One faculty member plans to spend a
semester on sabbatic leave with Dr. Green to apply the techniques of mathematical modeling to these problems in
nutrition. These mathematical techniques will be applied to the study of carotenoid absorption and metabolism. 4)
Analytical support: The laboratories will continue to provide support for analysis of fat-soluble nutrients such as
carotenoids and vitamin E (as in conjunction with Dr. Cameron Faustman).

Measures of success rely on the anticipated research results. Results from each of these projects are
expected to result in several publications over the next five years, and also to result in external grant support.

Desirable outcomes include peer reviewed articles and reviews as well as meeting abstracts.

Internal partners are: Dr. Richard Clark (Dept. Nutritional Sciences), on intestinal absorption of lipid-
soluble nutrients; Dr. Sheila Andrew (Ruminant Nutritionist in the Department of Animal Science), assisting in use
of the preruminant calf as a model for carotenoid absorption. External partners are: Dr. Michael Green (Penn State
University), on application of mathematical modeling to studies of human vitamin A metabolism; Dr. Andrew
Clifford (University of California - Davis), on assessment of human vitamin A status; Caroteoids Research
Interaction Group (CARIG) - a national research interaction group, sharing data and interpretations via an annual
workshop and a regular newsletter; Dr. Dhiren Makdani (Lincoln University, Jefferson City, MO), on collaborative
projects in carotenoid absorption with an 1890s institution.

Results will be assessed in terms of publications and grant support.

Nutritional Sciences/Essential Fatty Acid Status Duning Pregnancy and Infant Biobehavioral Outcome

Research Focus: This project is aimed at determining essential fatty acid status of women during pregnancy
and the relationship of essential fatty acid status, achieved through dietary intake, to the biobehavioral outcome of
the infant. The significance of this work is that it will bring the nutrition community closer to being able to make
practical dietary recommendations to women regarding their fat intake before conception and during pregnancy.
Improved infant outcome in terms of behavioral function is the ultimate goal. One of the groups of women being
studied is women with gestational diabetes mellitus, which is a diabetes which occurs first during pregnancy. The
data to date indicate that the infants of these women are at risk for lower levels of the essential fatty acid which is
crucial to central nervous system development. Gestational diabetes occurs in up to 10% of all pregnant women,
but the risk is 2 to 3 times higher for some populations, such as Latinos.

It is anticipated that the data gleaned from this project will provide the basis for future intervention studies;
it will also provide preliminary data for grant proposals seeking further funding. On a practical level, dietary
recommendations may be made to the population regarding the types and amounts of fats that should be consumed.

Outcome products will be reflected by peer reviewed articles, abstracts and presentations at national and
international meetings and possibly consumer-oriented brochures.

(MS) This project is a collaborative effort between me as Principal Investigator and Dr. Evelyn Thoman,
Co-PI, Biobehavioral Sciences, UConn. ' Clinicians at Hartford Hospital, Connecticut Children’s Medical Center
(CCMC), Hartford and The Cleveland Clinic Foundation, Cleveland, round out the research group. Charles J.
Ingardia, M.D., Director of Maternal/Fetal Medicine and Director of Obstetrics is Co-investigator on this project;
Dr. Ingardia has provided guidance to us in implementing the project and he will identify women with gestational
diabetes mellitus, in addition to serving as clinical liaison. Victor Herson, M.D., Director of Neonatal Medicine,
CQCMC, is a cooperating clinician who is the liaison with his unit. Elliott H. Philipson, M.D., Chief, Section of
Obstetrics and Maternal-Fetal Medicine, The Cleveland Clinic Foundation, is a consultant and collaborator on the
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project; Dr. Philipson is an expert on gestational diabetes mellitus and has worked with us on previous projects.
The Donaghue Medical research Foundation has awarded funding for this project in the amount of $180,000
(total).

Diabetes, which occurs during pregnancy, gestational diabetes mellitus (GDM), is one of the most common
abnormalities of pregnancy and occurs in up to one in ten of all pregnancies. Compared to Caucasians, Latinos
have a risk 2 to 3 times higher. Infants of women with GDM often have developmental complications. It has been
found that women who have GDM have lower levels of a fat, referred to as docosahexaenoic acid, or DHA. The
importance of DHA during pregnancy is that large amounts of it are transferred to the fetal brain. That is, brain
growth depends in large part of a supply of DHA during pregnancy. Studies suggest that perhaps women with
GDM should be eating more foods rich in DHA (e.g., cold water marine fish). Lower levels of DHA, such as those
observed in GDM, may be associated with impaired development of the brain and central nervous system in the
infant. This 1s important, because this, in turn, relates to behavior and learning ability. Interestingly, development
of the central nervous system has been assessed by measuring how the baby sleeps. That is, by measuring Pperiods of
sleep and wakefulness, there is an idea about development of the brain and central nervous system. The aim is to
study women in pregnancy who have GDM and those who do not. DHA in their blood will be measured. They
will also study how their infants sleep, using a special mattress covered with a fleece pad. The mattress is sensitive
to very small movements of the baby and these movements tell us something about the baby’s sleep or wake states.
It is not necessary to attach anything to the baby to make these measurements. Based on data, if the pregnancy is
complicated by diabetes, there may be a need for I) greater amounts of dietary DHA, or/and 1i) tighter metabolic
control under the direction of a physician. The duration of the study is 01/01/99-12/31/01.

The target audiences for the program effort include both nutritionists and clinicians.

Significance of findings will be assessed with a statistical approach.

Vitamin A Regulation of Gene Expression

Research Focus: In order to understand the role of diet in promoting health, it 1s imperative to delineate
the role of specific nutrients in the human body. To this end, further research is being conducted to define the
numerous effects of vitamin A on gene expression. Utilizing vitamin A deficient mice that contain a foreign gene
that are monitored and vitamin A regulation of this gene in liver under different conditions of altered vitamin A
status is measured. The studies in this project will also assess the effects of vitamin A on liver glucose metabolism
using a recently developed method, m vivo liver NMR. The cellular vitamin A signaling pathway will also be
examined to determine how the vitamin A message 1s sent to the nucleus of the cell and is transmitted to the DINA.
The nuclear vitamin A receptors and their binding to specific regions of the DNA in target genes will be examined.
Additionally, co-activators and co-repressors which are recruited by vitamin A receptors to the transcriptional
machinery of target genes will be measured. As the final objective, the requirement for vitamin A for the correct
differentiation of the liver in the developing mouse fetus will be examined. Overall, this project will determine the
need for vitamin A in the correct differentiation and functon of the liver and endogenous glucose production by
this tissue. Potentially, this will increase the understanding of the metabolic dysfunction which occurs in liver in
Type II diabetes, which is charactenized by oversecretion of glucose by the liver.

In this field, success is measured in terms of grants funded and research results published.

The desired outcome products are peer reviewed articles in high-impact journals, the opportunity to present
research results at national/international meetings, and funding to maintain my research program and recruit good
graduate students.

Internal partners are: 1) Dr. Harold Furr (Nutritional Sciences) - Dr. Furr does the analysis of vitamin A
metabolites in the blood of experimental animals. He has been working with me on my NIH project which is now
in its fifth and last year. He will also work with me on my USDA project which will begin 9/1/99 and continue for
the next three years. 2) Dr. Richard French (Pathobiology) - Dr. French provides critical expertise in the analysis of
liver samples from mice on different dietary regimens. He has worked with me over the past year to analyze both
mRNA and protein patterns in liver tissue. His expertise will also be required on the newly funded USDA project.
External partners are: 1) Dr. Alex Lange, (Biochemistry Dept. University of Minnesota School of Medicine) - Dr.
Lange is highly involved in the newly funded USDA project. He will provide all the expertise on liver NMR
techniques applied to experimental animals. Dr. Lange pioneered this technique specifically for metabolic
assessment for the mouse. The NMR equipment is located at the University of Minnesota and transgenic mice wil
be shipped to Minnesota for these studies.

Two federally funded research projects are ongoing both of which examine the effects of vitamin A on gene
expression. The NIH project is a five year project with $350,000 plus indirect costs. The funding period for the
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NIH project is 5/1/95 - 4/31/00. One USDA project is a three-year project with $26O 000 plus indirect costs. The
funding period for the USDA project is from 9/1/99-8/31/02.

The research methods involved are as follows: 1) Nutritional - a) vitamin A deficiency and retinoid
treatment protocols, b) HPLC analysis of retinoids; 2) Molecular Biological ~ a) RNA analysis, b) In situ
hybridization, ¢) Immunohistochemistry, d) Differential Display, €) DNA binding (Electrophoretic Mobility Shift
Assay), f) Biochemical - In vivo liver NMR.

These NIH and USDA-funded projects are basic research projects and, as such, do not really involve target
audiences. It is hoped that successful basic research will lead to applied therapeutlc benefits in biomedicine in the
future.

Community Nutntion

During the next five years, one area of concentration will continue to be public health and community
nutrition. This topic will continue to cut across my teaching, research, and Extension duties. Public health nutrition
is of major importance as over half of premature death and disability worldwide is related to poor nutrition
practices.

Success will be measured by grant dollars received and published research articles. During the past five
years over $1 million dollars in extramural funding has been generated and it’s expected to bring the same level of
funding during the next five years.

Publishing is expected to continue at the current rate of four peer reviewed research articles per year, one
high quality Extension report per year, and 3 Extension educational products per year. During the coming five years
a minimum of 10 research/Extension invited and regular talks at national meetings every year is expected continue.

Partners include: 3-5 graduate students, 10 Family Nutrition Program - IT staff, administrative assistant
(Lisa Phillips), Hispanic Health Council, Hartford Hospital, Hartford School System.

Ciritical thinking and problem solving skills of students are encouraged. They are challenged with questions
that require serious thought before they can be answered. This allows students to understand and apply the 'problem
solving' strategy i.e. problem identification, problem definition, alternative solutions, choosing best soluuon(s)
evaluating best solution(s), re-defining the problem and restarting the problem solving cycle. Emphasis is placed on
relating the biological basis of nutrition with pubhc health issues in Connecticut, the rest of the USA and abroad.
Teaching also involves supervising field experiences (NUSC 281) and independent studies (NUSC 298) that allow
students to experience real life community nutrition problems and programs. In Spring 1997 for the first time this
faculty member taught 80% of a graduate course m Nutritional Epidemiology (NUSC 342). The main goal of this
course was to teach students how to critically evaluate research papers published in this field. Based on the final
assignments and course evaluations it seems that this goal was accomplished. Student evaluations are taken very
seriously, knowledge is constantly updated and state of the art teaching technology is used to keep improving.

Research and Extension Focus: Goals are to: a) develop a cost-effective research-based nutntion education
program to serve the inner-city in collaboration with community health agencies, b) examine the impact of food
assistance programs on child health and nutrition, ¢) understand the relationship between infant feeding practices
and lactational amenorrhea, and d) identify modifiable determinants of lactogenesis II in humans.” During the last
four fiscal years Family Nutrition Infant and Preschooler Program has been directed (FNP-IT, a collaboration
between UConn and the Hispanic Health Council). FNP-IT Extension efforts reached approximately 50,000 people
this year through direct services from bilingual staff, health fairs and social marketing. This program was designed
with a built-in evaluation component which will allow measuring the cost-effectiveness of efforts. FINP-IT has
received handsome coverage by the mass media. FNP-IT technical reports have assisted legislators with their policy
decisions related to welfare reform and child nutrition. Doctoral students are doing research examining; a) the
determinants of lactogenesis II in humans, and b) the impact of the Food Stamp Program on child nutrition
outcomes. Masters students have recently completed research projects on: a) determinants of pediatric obesity, b)
maternal nutritional status and lactational amenorrhea, and c) development of a color-coded bilingual food label.
Results from these studies and FINP-IT have been presented at scientific meetings and have already been
disseminated through peer reviewed publications.

Evaluation techniques include: the number and quality of peer reviewed publications; the number and
quality of Extension publications; FNP-IT evaluations; and student teaching evaluations

Food Service Systems Management and Dietetics
Academic Program Focus: The dietetics program is going through a self-study and will be evaluated by the

Commission on Dietetic Registration, American Dietetic Association (ADA). This process entails reviewing the -
entire curriculum and focuses on outcomes. Evaluation measures are necessary to ensure that all knowledge
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requirements are successfully met. The evaluation is by students, graduates internship directors, and employers, in
addition to an external advisory committee.

The impact of the self-study will be accreditation by the American Dietetic Association. With the recent
changes by the Commission on Dietetic Registration (CDR), a site visit will take place in 2001. In the past Didactic
Programs in Dietetics were approved program, they will now become accredited program.

Outcomes desired are accreditation and continued success in student placement into dietetic internship
programs and passing of the national registration examination.

Partners include: Department Faculty; Advisory Committee members: Tom Horn, Aramark Corporation;
Susan Fiore, Nutrition Education and Training Program Director, State Dept. of Education, Child Nutriton
Programs; Debbie Ford Flanel, Yale-New Haven Hospital; Susanne Neubauer, Ph.D., RD, Framingham State
College. :
The didactic program in dietetics is continually evolving program and requires constant attention. A
director of the program is always appointed. The site visit will occur in the year, 2001.

Students in the dietetics program including graduate students who want to become registered dietitians and
second degree bachelor's students.

The target audience consists of nutritional sciences undergraduates, graduate students, second degree
undergraduate students, and students in Nutritional sciences courses.

Becoming accredited and continuing with a good pass rate on the registration examination will serve as the
evaluative tools.

Nutrition Education and Training
Cooperative Extension Focus: With the passing of USDA's Healthy School Meals Initiative (SMI) in 1997,

nutrition education training for all Connecticut school food authorities is a necessity. The SMI states that all school
food authorities serve meals to children in keeping with the Dietary guidelines for Americans with specific nutrient
standards for each age/grade grouping of children. Training is necessary at the level of the school cafeteria as well
as for teachers, students and parents so that healthy school meals are not only prepared and offered but also
consumed.

While funding was not available from Nutrition Education and Training (NET) this fiscal year, an
application was submitted and received for a Team Nutrition Training Grant funded through 2000 and additional
funds have been requested through 2002. Funds from this grant are being used to implement the SMI in
Connecticut. It is anticipated that, upon state mandatory review and menu analysis, 95% of school food authorities
will be offering menus in compliance with SMI regulations. Tramning will include regional training, individual
technical assistance and resource accessibility through a Team Nutrition Web site.

Desired outcomes include menus in compliance with SMI regulations and student acceptance of healthy
menus demonstrated by increased participation in the school meals programs. Other outcomes include a Team
Nutrition web site with resources, training opportunities and educational matenials for school food personnel,
teachers, students and parents.

Some of the resources and partners of the program are Susan Fiore, the State Department of Education,
Child Nutrition Programs and the Connecticut School Food Service Association.

Team Nutrition Training Grant is a 2-year project from 9/1/98-8/30/2000. Additional funds are requested
for 9/99-8/2001. On-going training for school food authorities in SMI regulations healthy culinary techniques,
menu planning, production, food safety and standardized recipes.

Audiences include 227 school food authorities and their staff of over 5000 (cooks, managers, and
production personnel). All Connecticut school teachers and students with access to the Internet will also be
targeted. Training will include regional workshops, train-the-trainer models, individualized technical assistance and
web site resource development.

Target audiences include 227 school food authorities and their staff of over 5000 (cooks, managers, and
production personnel). All Connecticut school teachers and students with access to the Internet will also be
targeted.

There are two main evaluation techniques. First, schools are reviewed every five years for compliance with
Child Nutrition Programs regulations. This review will include menu analysis. Second, all trainings will include an
evaluation component and the web site will have an evaluation/comment page to submit.
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ALLOCATED RESOURCES - GOAL 3

Programs listed below reflect funding from all sources including Hatch funds, Smith Lever funds, Offset, University
operating, grants and special projects.

Finding resources for new program areas as well as funding ongoing programs as traditional support has vanished is
critical. In some areas, current support is adequate while additional resources would facilitate moving the research
and Extension agendas along at a faster rate.

Financial resources needed for the completion of the above acuvities include the following:

Additional non-staff support for programs includes:

graduate assistants

technical support staff

clerical support for grant and publication editing and submission

additional EFNEP staff funded from non-EFNEP sources

Assistance in survey development and implementation

development and maintenance of web sites

staff to support conference planning

staff support for the Home and Garden Education Center related to food and nutrition
staff support for graphic design and computer technical assistance

support for Extension educators on financial management related to food budgets
bi-lingual program staff and updated materials in both English and Spanish

staff in EFNEP to provide education focused toward grandparents caring for young children

-

conference and annual symposium

Extension and undergraduate educational material development
newsletter development and distribution

equipment maintenance and repair support

renovated lab space

yearly allocation for supplies, experimental animals

funds to support translation of educational matenals into Spanish
space for the Family Nutrition Program

renovation of the lipids lab

ADA Program fees

purchase of updated software

more portable equipment for EFNEP presentations

staff training for EFINEP in the areas of poverty issues, specialized health issues related to diet, training in
motivating and counseling clients

support for design, production, and marketing of EFNEP materials
funds to support in-state and out-of-state travel needs

computer software for nutrition education

curriculum for EFNEP focused on low literacy

Funds Spent in SuDDOI’tVOf Goal 3

1999 2000 2001 2002 2003 2004

Total from all Sources 122,703 122,703 122,703 122,703 122,703 122,703
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GOAL 4: Greater harmony between agriculture and the environment. Enhance the quality of the environment
through better understanding of and building on agriculture’s and forestry’s complex links with soil, water, air, and
biotic resources. (1862 Research, 1862 Extension)

COLLEGE PROGRAM TEAM PLANS (Research and Extension, Multi-Discipline, Multi-State, Multi-County)

ECONOMIC VIABILITY TEAM

Program of Landscape Architecture
A significant portion of the economic viability team’s mission lies within the training and expertise of the

landscape architect. Issues such as environmental protection, natural resource management and balancing
preservation and conservation with the needs of development and economic viability are the exact issues that many
professional landscape architects deal with everyday.

The primary impact would be to enhance the existing abilities of the economic viability team. In addition,
landscape architects though this team or related teams, could specifically address issues of how land use decisions
impact perception, interaction and enjoyment of various environments.

This work will result in Extension publications and community workshops.

Partners will be: Communities, Foundations such as the Pew Charitable Trusts and the Charles Stewart
Mot Foundation; Others within CANR working on related projects; Other similar programs in other states.

An ongoing resource for the state that would address the diverse issues related to land conservation, land
development, resource management and related issues.

Methods will include workshops for professionals and workshops for community officials, both of which
will have 15-20 attendees. Results will be presented at state and regional conferences (40-60 attendees) and results
published.

Target audiences are professional (landscape architects and community planners) and community officials.

Evaluations will be primarily through changes in professional methodologies and possibly follow up studies
to see if changes have occurred.

Marine Resource Economics and Policy
Cooperative Extension System and Research Focus: Long Island Sound is an important natural resource for

Connecticut and nearby states. The Sound has been called an "urban sea" because of the large population and high
levels of commercial and industrial activity surrounding it. The Sound is used for a wide variety of purposes, some
of which are dependent on good water quality, such as commercial fishing and recreation. However, the Sound has
been experiencing deteriorating water quality over the last several decades. Significant improvements in water
quality in Long Island Sound will come only after substantial outlays of public and private funds. Therefore in order
to justify such large expenditures, it is essential to have accurate economic estimates of the benefits or values
accruing from Long Island Sound.

Measures of success will be at least 2,000 citizens gaining knowledge of the process of developing programs
and policies related for Long Island Sound. At least 200 public officials understanding the importance of
incorporating economics in formulating programs and policies for Long Island Sound.

This work will result in journal articles, abstracts, conference presentations, workshop presentations, M.S.
Thesis, Extension publications and fact sheets.

Partners will be Connecticut DEP, Marine Advisory Service (Avery Point and Yale), Graduate Assistants.

The Long Island Sound Study's Comprehensive Conservation and Management Plan makes a number of
recommendations for improving the environmental quality of the Sound, some of which require substantial public and
private expenditures. Consequently there is a need to accurately estimate the values of natural and environmental
resources of the Sound in order to justify the considerable outlays required. The objective of this program is to prepare
such valuation estimates. Specifically, this program will: (a) Identify economically significant resources and uses of Long
Island Sound. (b) Develop estimates of values of the important uses of Long Island Sound which are dependent on
water quality, including (but not limited to) commercial finfishing and shellfishing, recreational beach swimming,
boating, and sportfishing, Also estimates of coastal wetland values and intrinsic or "non-user values” will be developed.
(¢) Provide information to policy makers for use in allocations of funding for environmental improvements in Long
Island Sound. .

Methods will include: Survey Development and Implementation; Analysis of Survey results; Preparation of
journal articles and technical reports.
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Target audiences are Government agencies (CT DEP), State legislature, Faculty at UConn and other
universities (MS), Environmental Organizations.

Evaluations will be measuring change and improvement in programs and policies related to Long Island
Sound.

Agriculture in New England Project

Cooperative Extension System Focus (multi-state): Within New England, the dairy industry 1s the major
commodity group affected by changes in federal agricultural programs. The phase-out of dairy commodity
programs creates new challenges for regional dairy farmers, the rural landscape and rural communities.
Diversification strategies will be developed to enable dairy and other types of farmers to expand to new crops and
agricultural based enterprises, in order to increase farm income and viability.

Measures of success include: a. 50% of Connecticut dairy farmers will complete a survey form providing
information on current operations, future plans, and interest in considering alternative agricultural enterprises and
activities; b. Identification of specific alternative farm-based enterprises for adoption by New England farmers:
incorporation of selected alternatives in a series of case studies which will be used by farmers assessing the
profitability of alternative enterprises on their farms.

This work will result in: a) dairy survey report; b) case study reports/fact sheets; c) newsletter and magazine
articles; d) presentations for farm association meetings; e) radio program interviews

Partners will be: Connecticut dairy farmers, Connecticut Farm Bureau Association, Connecticut
Department of Agriculture, Connecticut Rural Development Council, University of Massachusetts, First Pioneer
Farm Credit System.

Partners serve on project advisory committee, providing advice, contacts and support for project activities.

Develop research and outreach education programs that will provide assistance to individual producers and
farmers who are seeking to expand or diversify into new agricultural enterprises such as agri-tourism, aquaculture, or
specialty crop production. a. Determine the extent of alternative farm-based activities currently ongoing in New
England and the extent of interest on the part of existing producers in engaging in or expanding such activities. b.
Identify specific alternative farm-based enterprises for adoption in the New England region and incorporate these in
a series of case studies for assessing profitability of existing production units seeking to diversify their activities. c.

_ Develop teaching and outreach programs and activities that help farmers develop and implement alternative farm-

based enterprises.

Strategies will include reviewing literature and research projects in the area of alternative farm-based
enterprises; surveying of dairy farmers; developing case studies of alternative farm-based enterprises; and developing
outreach education materials and presentations.

Target audiences are dairy farmers and other producers in Connecticut and New England; agricultural
associations, financial institutions, and State Department of Agriculture.

The project advisory board will identify issues that emerge and suggest ways to resolve and improve the
project unplementauon Program monitoring will be an mtegral part of project activities. Post—woxkshop
questionnaires will provide information about participant's benefits from the educational programs. An impact
evaluation will be conducted to determine program outcomes, and changes in individual behavior and communities
that result from the project. Outcome indicators will include: Increased levels of farmer information about farm-
based alternatives; and increased numbers of farmers starting alternative farm-based enterprises.

Forestry, Wildlife and Land Use

Cooperative Extension System Focus: Connecticut’s 1.8 million acres of forest prov1de the raw material for
over 350 forest products processing and manufacturing firms, which collectively employ 3,600 citizens and
contribute over $400 million annually to the state’s economy. They also clean air and water, provide habitat for
wildlife, and provide recreational opportunities for nearly a million citizens each year. Research shows that
Connecticut is losing some 11,000 acres of forest annually to development, and that forest fragmentation has caused
the average forested parcel size to decline 34% over the past 20 years. In addition, only about one commercial forest
products harvest in seven involves any professional forestry input or supervision.

Measures of success will be forested acres under stewardship plans; forested acres enhanced for wildlife,
forest products production and other benefits; important forested acres protected from conversion to other uses;
knowledge gained by forest owners, natural resource professionals and forest products harvesters.

This work will result in Extension publications; peer reviewed articles in the Journal of Forestry and Society
and Natural Resources; video productions.
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Partners will be The Quinebaug/Shetucket National Heritage Corridor, Inc (QSHC)(MS); UMass Extension
(MS); DEP Division of Forestry, Wildlife and Inland Water Resources; the Society of American Foresters (MS); The
Nature Conservancy; the Southern New England Forest Consortium, Inc (MS). Grants from The Ruffed Grouse
Society, QSNHC, DEP and the U.S. Forest Service.

Annual training and support of forest landowner educational volunteers; workshops and short courses for
forest owners; continuing education periodical and conferences; comprehensive safety and environmental training
for forest products industry; continuous print and electronic media outreach campaign; UConn Forest
demonstration management areas and program.

Methods will include random sample surveys and focus groups as needs assessment tools; goal of 5,500
forest owners, 650 resource professionals, 300 loggers impacted annually.

Target audiences are non-industrial private forest owners, natural resource professionals, commercial forest
products harvesters.

Evaluations are pre, post and time-lag impact and behavior change surveys to all three audiences.

Food Marketing Policy Center

Research Focus: The FMPC conducts an extensive research program with faculty participating on industrial
research projects. Currently, 13 researchers from five universities participate.

Impacts will include advice to policy makers on competition and food safety issues at the state, federal and
international level, several conferences, and research publications.

Partners will be Henry Bahn, USDA/CSREES, funds FMPC, FTC, US DQJ, State Attorneys General,
USDA, US Congress, World Trade Organization. Nearly all of this is multi-state.

The FMPC has a four-year plan of work with more than 12 individual projects in the competitive strategy
and food safety areas. All are research projects that will produce publications.

Strategies will include assembling FMPC researchers at least once a year to identify research topics, and
methods, and to monitor progress. '

Clearly, the best evaluation for policy oriented research is use and impact on policy decisions. Past impacts
have been highly visible.

Consumer and Family Economics

Cooperative Extension System Focus: The economy has had a profound effect on Connecticut citizens.
Consumer.debt has soared in the past five years and has lead to escalating rate of personal bankruptcies that exceeded
1.4 million in 1997. According to CCCS, 10,000 Connecticut residents were spared bankruptcy by financial counseling
which was up 256% from 1998. According to Rubin (1997) consumer expenditures by the elderly is expected to grow as
much as 20% by the middle of the next century due to the changing elderly population that retire early and live longer.
Three times as many single females live below the poverty level than married couples. The vulnerable elderly (incomes
less than 200% of poverty) spend three-quarter of their budget on necessities (food, housing, and health care).
Unemployment in Northwest CT has increased in 1999 with five towns reporting job loss ranging from 5% to 66.2%
(Source The Connecticut Econommy Winter 99). According to Bureau of Census data, Connecticut cost of living ranks
among the highest in the country, 20% higher than the national average. Due to these situations and political issues such
as welfare reform, many Connecticut citizens have experienced financial stress.

' Cooperative Extension faculty in North/West Connecticut will improve the economic well-being of individuals
and families through educational training and decimation of consumer education and financial information.
Collaborative efforts with sponsoring agencies, organizations and media will be utilized to reach client groups including
low income consumers, unemployed, divorced, widows, single parents, and financially stressed elderly. Issues to be
addressed including basic money management, budgeting, debt management, banking services, credit, savings, financial
planning, resource management and consumer education.

Measures of success will be: 400 finandially stressed individuals will gain knowledge and improve money
management practices through participation in CES Money Management programs; 2. 50% of individual program
participants will improve their personal financial situation through improved money management practices, reduced
indebtedness, and/or increased savings; 3. 60% of financially stressed individuals will develop a spending plan to more
effectively utilize their income and reducing indebtedness.

This work will result in presentations at professional conferences and community groups, media outreach -
radio, television, newspaper articles; Distance learning and electronic media will be used for dissemination of
information. (i.e. satellite programs, e-mail, WWW); Development of Extension publications, Consumer and Financial
Management Fact Sheets for CES Web site if funded and supported technically by CES; Impact sheets to UConn
administration, collaborators, local community groups, government officials, Agricultural Economics.
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Resources and partners are CES state funds (publications; travel to professional meetings ACCI/NAEFCS;
evaluation, technical support, and equipment), allocation of CANR/University faculty and staff time from
Agricultural Economics faculty, CIT for Web site development and maintenance, design of publications, fact sheets
and exhibits, state agencies (Department of Social Services, Town Social Service Providers, etc.) and
agencies/organizations (Connecticut Consumer Credit Counseling, AARP, CL&P, Area Agencies on Aging, Community
Council, Community Forum, local media, etc.)

The following program will be utilized to improve the financial wellbeing of Connecticut families: Money
2000 (MS)~web site and financial information program designed to increase saving and reduce debts of Connecticut
participants. Financial Information Workshop (MS) - A six-week course designed for midlife and older adults to
make informed decisions about their finances. Topics addressed range from record keeping and investing to estate
planning issues. Sponsored by AARP and local community leaders. Money Management Workshop/publications -
A money management workshop featuring individual fact sheets designed to help individuals understand basic
financial services including money management, goal setting, budgeting, cash managemenr, bankmg services, debit
cards, and savings and debt reduction. Agency/ Teacher Training- Educational seminar and or training session in
emerging financial and consumer education issues. Summer institute for teacher education/4-H leader training at
UConn in conjunction with Agricultural Economics/Family Youth Teams.

Educational strategies include: develop and market MONEY 2000 program.and fact sheets through CES Web
site and local media outreach efforts; conduct Money Management Workshops and Agency Training for individuals and
staff through cooperative effort with sponsoring agencies and College Team; conduct Financial Information Workshop
(WFIP) for midlife and older adults annually utilizing local community sponsors; use of satellite for distance learning
when available at CES site); publish fact sheets and articles in newspapers, newsletters, and other popular press outlets;
use media (radio, TV, and electronic) for distribution of financial information.

Target audiences are: 100 Connecticut consumers will report increase savings or debt reduction through
participation in MONEY 2000; 100 unemployed/ limited resource adults will adopt money management skills in
budgeting and resource management. 100 low income will gain money management skills through participation in
training programs to improve money management practices and reduce debts; 100 widows/divorced/single parents will
utilize knowledge gained through financial information workshops and/or publications (Parenting Apart/Divorce
Ed/WFIP) 100 agency staff/teachers will gain knowledge of consumer and financial management issues through
participation training pro

Program results will be obtained from pre-post test of workshop participants. Names, addresses, and phone
numbers of program participants will be utilized to conduct follow-up impact evaluation based upon use of graduate
students and/or UConn faculty. Program Impacts by sponsoring agencies will be utilized to document measurable
results based upon data provided. Participant surveys and questionnaires may be utilized or phone survey conducted to
assess program impacts annually. Use of such evaluation techniques is limited to availability and staff support from
UConn.

The Economic Viability of Agricultural Biotechnology

Measures of success will be: 1) conduct world-class research/scholarship and Ph.D. education through
selective excellence, focusing resources in those areas where true national and international distinction can be
attained; .2) create an understanding among the people of the state of the importance of agricultural biotechnology;
3) an increase in the number of ag biotech patents produced by UConn; 4) an increase in the geographic economic
development coming from those patents produced.

This work will result in scholarly articles, articles in the popular press on the i unportance of Agricultural
Biotech and the creation of five new start-up companies in the biotech field in the state.

Partners will be Food Marketing Policy Center, University of Connecticut, Ron Cotterill Director; Office of
Technology Transfer, University of Connecticut, Charles Goodman Director; Jerry Yang, Professor, Animal Science
Department, University of Connecticut; Bradford Barham, Professor, Agricultural Economics, University of
Wisconsin-Madison.

Many land grant institutions are in the process of investing heavily in research and education efforts in
agricultural biotechnology as part of an effort with state and local support to assist in developing a vibrant and
proximate biotechnology sector. This study seeks to go beyond the current work in the field by providing an
empirical examination of the importance of university research in the agricultural biotechnology industry. An
understanding of these linkages will be used to generate teaching opportunities for students, faculty, and university
administrators. This can further the development of the ag biotech sector in the state of Connecticut.

Strategies of the Extension work will be presentations to the target audiences described below at a number
of different forum including classrooms, Extension meetings.
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Target audiences are: people of the state of Connecticut involved in ag. biotech or who might become
involved: scientists, businessmen, venture capitalists, farmers; policy makers; and students of UConn.

The program will be evaluated based on its ability to meet the goals described above as evidenced by the
measures of success, the desired outcome products. This evaluation can be completed with discussions with the
target groups.

Resource Preservation

Research Focus: Land trusts have emerged in recent decades as an important element in environmental
conservation and preservation efforts. Collectively, land trusts are credited with protecting almost 3 million acres of
private land from development in the U.S. In the situation of increasing environmental concern and faced with the
limitations of governmental actions, citizens have formed land trusts in order to act upon these concerns to preserve
and protect their local land resources. Any steps that can be taken to enhance the effectiveness of land trusts will
serve the public interest by helping to assure that local environments will be protected for the benefit of this and
future generations. The fundamental objective of this research is to attempt to understand, and thereby to enhance
the effectiveness of these important organizations.

Measures of success will be increased collaboration among Connecticut trusts and between land trusts and
governmental (e.g. DEP) and nongovernmental (e.g. The Nature Conservancy) organizations; increased acreage
preserved; citations.

This work will result in peer reviewed articles.

Partners will include the Nature Conservancy which has provided ma.t]mg lists of Connecticut land trusts.

Three years: Develop mailed questionnaire, analyze responses, interview respondents from selected land
trusts, write up results for publication.

Strategies include a mix of quantitative (survey) and qualitative (interviews) methods aimed at identifying
structural and interorganizational characteristics which are associated with highly effective land trusts and on that
basts propose means by which less effective land trusts might enhance their effectiveness.

Target audiences are Connecticut land trusts; environmental sociologists.

Evaluations are feedback from land trust officials; publication of results in peer reviewed journals.

Product Differentiation for Environmental Policy
Producers, industry groups, consumers groups, and retail outlets commonly provide information to

consumers about food products. Some information is mandatory through government laws and regulations, while
other information is provided voluntarily in a presumed attempt to influence consumption. As a logical Extension
of these common methods of conveying information to consumers, varying notions of “eco-labels” have appeared
over the last twenty years in U.S. and foreign markets (fresh and processed food products, non-food agricultural
products, natural resource industries, and manufacturing). Most existing eco-labels were developed in the late 1980s
and early 1990s. There were eco-label schemes operating in at least 17 countries as of about 1995, although this

“number has certainly grown over the past couple of years, with labeling possibilities existing for over 200 product

categories as of early 1995. Given the explosion in interest in eco-labels over the past couple of decades, there has
been surprisingly little analysis of the market impacts from the development of various eco-labels and of the hoped-
for environmental benefits of eco-label programs. In the end, while there is little reason to suggest that providing
mnformation to consumers is inappropriate in a market economy, there is seemingly little information (empirical or
theoretical) to suggest if, or under which conditions, voluntary eco-label programs can be a useful instrument to
support environmental policy objectives.

Measures of success will be one-two analyses completed of the environmental impacts of eco-labels for
specific agricultural commodities.

This work will result in about two-three articles completed as part of the program (of which at least one is
in a refereed journal articles), and presentations in at least one national or international conference:

Partners include The Food Policy Marketing Center, Harvard University, and USDA (ERS) through
collaborative research and publications (MS).

Key components are joint research on a variety of topics related to ecolabels and environmental protection.
The initial stage of this program will last though about August 2001. Additional details on program initial focus: In
one of the few existing published pieces on eco-labels, Mattoo and Singh (1994) conclude that “labeling will lead to
a reduction in market demand for the product produced by environment-unfriendly methods if and only if the
quantity demanded by potentially concerned consumers at the undifferentiated market price is greater than the
quantity supplied at this price by environment-friendly producers” (p. 63-64). Mattoo and Singh (1994) suggest that
this conclusion provides an empirical test to consider when the creation of an eco-label will lead to an
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environmentally preferred outcome (defined as less environmental impact from production of the non-labeled and
labeled products). To date, this empirical test has not been implemented. As a result of these suggestions, Mattoo
and Singh (1994) conclude that the criteria for eco-label status should be endogenous based on market share of
different production methods and finally that the standards for eco-label status should be ratcheted up over time to
keep the share of the labeled product in the total market at an appropriate level. While suggestive of the issues, the
rather severe assumptions of the model by Mattoo and Singh (1994) are questionable in realistic situations. Asa
result, two activities are to: implement the empirical test outlined in Mattoo and Singh (1994) for one food product;
and to generalize the theoretical analysis in Mattoo and Singh (1994) to more general and realistic conditions.

Strategies and methods include research, publications, and presentations.

Target audiences include: the academic community (U.S. and foreign), USDA, other governmental
organizations such as USAID, the World Bank, the WTO and the UNEP.

Economic Viability

Academic Program Focus: The purpose of this project is to develop a coordinated approach among the
Extension and research units of the College of Agriculture and Natural Resources to address the broad producer,
environmental, and community related issues and problems that the transition away from government dairy
commodity programs will create in New England. The dairy industry is the most significant agricultural sector in the
region in terms of cash receipts. The long-term viability of this sector is a matter of growing concem due to
changing public policies and economic incentives.

$350,000 has been received from the Fund for Rural America to evaluate these issues. Measure of success
will be research output and outreach programs that will assist dairy farmers in their long-term decision making.

This work will result in peer reviewed articles, Extension publications, conferences and workshops are all
anticipated products. :

The project includes a broad based external advisory board which includes: Connecticut Farm Bureau,
Connecticut Department of Agriculture, First Pioneer Farm Credit, Natural Resources Conservation Service, private
dairy farm owner/operators in Connecticut, each of these groups along with other advisory board members has
participated in an advisory board meeting and assisted the group with a survey of dairy farm owners in Connecticut,
researchers at the University of Massachusetts (Joe Moffitt) and out-of-state advisory board members.

The project is a three-year program designed to address interactions among on-farm dairy producer
technology, agricultural diversification alternatives, and rural community development.

Educational methods include workshops, publications and bulletins, and web sites. Audience size will vary
from 20 to 100 depending on the nature of the workshop or conference. _

Audiences include dairy producers, landowners, state and federal agricultural and environmental agences,
and regional and community development groups. :

Program monitoring will be conducted using evaluations of workshops or events. Program evaluations
using expert assessments or case studies will be conducted of the overall program success in informing farmers
public agencies and communities about technologies and alternatives.

Economic Viability

Northeast agriculture is facing competition with other sectors of the economy for the use of labor force.
Also, the poultry and dairy productions in the Northeast region rely heavily on feed grains produced in the Midwest
states. Modern transportation, highways, and refrigerated trailer trucks, and communication systems coupled with
market news services through Internet result in strong interregional competition. The government polices and
provisions of GATT also result in significant international competition in trade. The trade affects the domestic and
regional prices, consumption, and henceforth production.

In general, new research methodology and models that can be used in broader area of economic -
applications is being developed. In particular, useful results regarding factors directly or indirectly affecting
competitive Northeast agriculture will be measured and the empirical model will serve as a basis of answering
questions regarding the competitiveness of Northeast, New England, and Connecticut.

This work will result in publication of peer-reviewed articles, presentation of results and discussion 1n
association meetings, publication of proceedings of meetings in a form of abstract or book Chapters.

Partners will be maintaining contact with other members of faculty in the Department regarding their
research projects and try to work together where possible to achieve a team project such as the publication of
Connecticut 2000 in the past. External linkage includes co-authors of books as described in individual plans.

The basic objective of this research is to analyze the factors that directly and indirectly affect the Northeast
Agriculture. Published data will be used on mathematical models in estimating the parameters of equations that
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explain economic phenomena. The causal effects of economic variables will be identified and measured. This
Hatch project CONS00655 has duration till 2002. Continued effort will be placed to extend the research into
future. On the other hand, this researcher will cooperate with other members of the team to assist quantitative
aspects of research including determination of sample size, and statistical analyses. As a team project, the emphasis
can be shifted to the assistance of other individual projects concerning econometric analyses.

The approach is to investigate the degree of the effect of agricultural commodity trade regionally and
internationally on the changes of agricultural activities in the Northeast region. Specifically, the growth or decline of
selected agricultural industries pertinent to the Northeast agriculture will be studied with respect to the import and
export of the final outputs such as poultry and dairy, and the inputs such as feed grains. Alternative models of
interregional and international trade will be used to measure the impact of the changes in input costs or changes in
trade volume as a result of policy changes or trade barrier removal, or implementation, on the selected agricultural
industries. Models considered include spatial equilibrium, and aggregate partial equilibrium models. Homogenous
versus differentiated products can be considered where the data are available and allowed.

Target audiences will be the readers of journal articles, technical bulletin, or book chapters.

The best evaluation technique is the response of readers in the form of book reviews of your work, citations
of your papers or books, and number of requests of software you created, and the number of visits of your web

pages.

Economic Viability

The competitiveness of food product markets at the national and international trade levels. At the
international level, the focus will be on the globalization of processed food products. This information can be
crucial in articulating arguments for U.S. food processors to gain greater access to foreign markets via trade
negotiations. At the national and state level, the focus is on pricing and cost efficiency of industrial concentration in
processed food markets. This information can prove useful in improving decision making with regard to antitrust
and regulation of targeted industries.

A National Research Initiative grant from USDA and a CRIS project will be requested for the international
component. The national component will be funded in part through state and the Food Marketing Policy Center.
Results from these efforts are of primary interest to policy makers involved in trade negotiations or regulation of
and assistance to U.S. and state food industries.

The primary outcome sought is refereed journal articles.

For the international component, one faculty member within the department will be the primary
collaborator. For the national component, there are two other collaborators: one professor from the University of
Nebraska and another one from Rutgers university. The last component will be funded by the Food Marketing
Policy Center. The international component has an execution horizon of fiscal years 2000 to 2002, beyond which
the focus will be revised. The national component seeks a permanent collaboration arrangement among the
investigators. ' :

The key research strategy is to apply empirical models developed by one of the investigators to the entire
food processing subsectors, utilizing the time of the investigators as well as graduate assistants.

Target audiences are policy makers and academics.

Evaluations will be the numbers of publications and the quality of scientific journal where research output
are published. Also the number of invited presentation and selected papers presented at professional association
meetings.

Program of Landscape Architecture

A significant portion of the economic viability team’s mission lies within the training and expertise of the
landscape architect. Issues such as environmental protection, natural resource management, and balancing
preservation and conservation with the needs of development and economic viability are the exact issues that many
professional landscape architects deal with everyday.

The primary impact would be to enhance the existing abilities of the economic viability team. In addition,
landscape architects though this team or related teams, could specifically address issues of how land use decisions
impact perception, interaction and enjoyment of various environments.

This work will result in Extension publications and community workshops.

Partners will be communities, foundations such as the Pew Charitable Trusts and the Charles Stewart Mott
Foundation, others within CANR working on related projects and other similar programs in other states.

The purpose of the project is an ongoing resource for the state that would address the diverse issues related
to land conservation, land development, resource management, and related issues.
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Strategies include: workshops for professionals including (15-20 attendees); workshops for community
officials (15-20 attendees); present results at state and regional conferences (40-60 attendees); and publish results.

Target audiences are professional (landscape architects and community planners) and community officials.

Evaluation techniques will be primarily through changes in professional methodologies and possibly follow
up studies to see if changes have occurred.

Forestry/Forest Stewardship
Cooperative Extension System Focus: The forested land area of the state of Connecticut provides

numerous benefits to the quality of life and economy of the state. Protecting public and private water supplies,
supporting a 300+ million dollar annual forest products industry, providing the backdrop for a growing recreational
and tourist industry, and wildlife habitat are just some of the benefits identified. The bulk of this forestland (almost
90%) is owned by private individuals and groups. These private holdings comprise more than one-half the land area
of state. The continued health and productivity of the forest is threatened by population pressures resulting in

_ conversion and fragmentation, as well as other natural factors, bringing about a decline in the collective and

individual benefits provided by forest resources.

The Connecticut Forest Stewardship Program provides technical assistance to private forest landowners,
educating them as to the advantages of actively managing their forest holdings. The forest products industry of
Connecticut depends on private landowners for 90% of its raw material supply. Education and assistance provided
to landowners helps to insure the health and productivity of the forest for now and into the future.

Measures of success will be improving upon the numbers of forest landowners who utilize the services of a
professional forester when conducting commercial forest operations is a measure of the success which indicates
concern for the long-range health and productivity of the forest. The primary indicator of the success of the Forest
Stewardship Program has been shown to be the number of forestland owners (and acreage) utilizing the benefits of
the program to obtain a Forest Stewardship Plan for their property. The numbers of professional foresters utilizing
the program to provide clients with improved services is also tracked to provide a measure of success.

This work will result in: Detailed Forest Stewardship Plans for non-industrial private forestlands; GIS-
based Stewardship Plan Maps; Stewardship Plan and Mapping database; Poster Exhibits; Formal agreements
between town governments; Fact Sheets and Technical Bulletins Programs hosted by Cooperating professionals and
Video Production volunteers; Articles - evidence of increased value and improved utilization; Planning Manuals.

Partners will be: COVERTS Project; NEMO Project (internal); USDA-Forest Service - Provides base
funding for the program and technical assistance (MS); CT-DEP Forestry Division - Administrative assistance and
field implementation; U.S. Fish and Wildlife Service and Ruffed Grouse Society provide funding support (MS);
Connecticut Forest Stewardship Committee: Advisory Role, membership includes Connecticut Forest and Park
Association, Connecticut Farm Bureau, Farm Service Agency, USDA-NRCS, Connecticut Audubon Society and
private consultants and industry members .

Forest Stewardship Program is an on-going program, supported by federal funds and the role of
Coordinator involves the following: Providing education and technical assistance for landowners and forestry
professionals; Promoting the Forest Stewardship to landowner and industry audiences and the general public;
Cooperating with partner groups and agencies to accomplish stewardship goals; Networking with individuals and
groups to provide services and build new partnerships; Supporting where possible other Extension programs when
mutual goals and audience contact can be enhanced, such as with watershed and wildlife projects; Contributing to

- the body of marketing information available commercial forest operators; Educational methods include workshops,

field days, direct mail, one-on-one visits, articles, surveys, video productions.

Target audiences are non-industrial private forest landowners, municipal officials, property managers, forest
products producers, community leaders and activists, members of the forestry profession, land-use decision-makers,
the general public.

Records are kept of he successful completion and implementation of Forest stewardship Plans for private
landowners. Numbers of acres treated, timber sale activities, and numbers of trees planted, and prices paid or
obtained for forest products are examples of the types of statistics evaluated. Stewardship Plan quality is also a factor
in maintaining funding support. Attendees and referrals from volunteer-sponsored programs, requests for technical
assistance and actions taken by municipal land-use decision-makers are also tracked.
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WATER RESOURCES TEAM

Coastal Residential Water Quality

Focus: In Connecticut improvements have been made to surface water qua.hty A number of water quality
problems remain to be addressed, including pollutants from nonpoint sources. Public interest in this sort of
pollution has been of concern in recent years in coastal regions due to concerns for low dissolved oxygen in Long
Island Sound caused by excessive inputs of nitrogen. This has led to swimming areas being contaminated as well as
overall lowering of water quality standards. The above problems are caused by leacheates from residential
properties, a direst result of overfertilization and runoff.

The overall impact will be the utilization of a more sustainable approach to management of residential and
associated landscapes to protect water quality. Measures of success will include increased knowledge of pollution
prevention control practices and personal actions that can be utilized to protect streams and marine water systems.
Implementation to protect these resources include sustainable landscaping practices and best management practices
and best management practices for residential ecosystems.

This work will result in six new Extension publications on environmental landscapes with emphasis on site
assessment procedures, landscape design techniques and on-site composting.

Internal partners are: Department of Plant Sciences, Department of Natural Resources Management and
Engineering and The Department of Agricultural and Resources Economics. External partners are Bartlett
Arboretum, Department of Environmental Protection and the University of Rhode Island.

This will be an ongoing educational training program to teach residents, groundskeepers and lawn care
operators about nitrogen management methods and practices for purposes of reducing the export of nitrogen to
surface waterways in the coastal region. Particular focus will be to foster the use of water quality BMP's within the
residential landscape in the coastal region. The project is designed to expand on an existing water quality project
being conducted in Branford, Connecticut, where a focused resident survey indicated widespread use of lawn care
operators for management of residential properties. This project will provide the opportunity to educate the
residents and/or those who maintain the residential properties on recommended residential water quality BMPs.

Methods will include short courses, presentations at industry meetings, listings on Home and Garden
Education Center. Web Page, Master Gardener programs, train-the-trainer courses. Attendees will vary depending
upon educational techniques, but ultimately will reach over 5,000 consumers. Research strategy will include
collaboration with CANR faculty in research design development, literature research, and professional conference
attendance.

Target audiences will be residential consumers and residential landscape service providers.

Evaluation techniques are: One short term (6 months) and mid term (12 month) survey of train-the-trainer
activities, and residential and service provider activities associated with the Coastal residential Water Quality project.

Water Quality

One role within the Water Resources Team is to assist in the integration of NEMO outreach and research
activities with the other water resources research and education initiatives. To this end, the NEMO project will
work during the plan period to further strengthen existing collaborations with other CANR faculty and staff, in
particular those in NRME. For instance, collaboration with NRME on the new NASA Regional Earth Science
Application Center will be a major focus during this period, as will ongoing collaboration with Plant Science and
NRME staff involved with the Jordan Cove Long-Term 319 Monitoring Project (led by Jack Clausen). It is
expected to work toward forging new cooperative relationships involving making geographic information system
(GIS) technology and information accessible to Connecticut communities.

Water Resources

Focus: Nonpoint source pollution remains as the primary cause of water quality problems in the United
States, including Connecticut. The primary sources of nonpoint source pollution are agriculture and urban
stormwater runoff. Agriculture is the leading source of impairment in the Nation’s waters, contributing to
impairment of 25% of river miles, and 19% of lake acres assessed. Urban runoff contributes to impairment of 5%
of river miles, 8% of lake acres, 18% of estuaries, and 7% of wetlands. Various management practices are used and
proposed to reduce nonpoint source pollution but the effectiveness of such measures are largely unknown. The
citizens of the U.S. stand to gain from water quality improvements resulting from the implementation of nonpoint
source controls.

Success will be measured by adoption of nonpoint source control strategies developed through this
program and ultimately by improvements in water quality.
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This program will generate two peered reviewed articles per year. In addition, Extension documents and
presentations will be prepared.

Internally, the partners will include the Water Resources Team members. Externally, the primary partners
will be the CT Department of Environmental Protection, U.S. Environmental Protection Agency, and the USDA
Natural Resources Conservation Service. All three groups currently cooperate in nonpoint source research projects
and can be expected to continue in the furure.

Research continuing includes the Jordan Cove Urban Watershed study (1995-2006), the Stormwater
Treatment Devises Project (1997-2001), and the Branford River Project (1998-2001).

The primary techniques used in this research are water quality and quantity monitoring to test hypotheses
regarding the effectiveness of select management practices. Education will be used to teach nonpoint source
pollution control to Extension audiences.

The target audiences are primarily the state and Federal agency personnel in Connecticut and elsewhere in
the nation. Secondarily, the citizens of the state of Connecticut as they contribute to nonpoint source pollution are
also target audiences.

Results in this research are obtained through water quality and quantity monitoring at the field sites where
the research projects are located.

Coastal Residential Water Quality Stewardship Project

Cooperative Extension System Focus: Nonpoint source pollution has been identified as a major source of
pollution to coastal waters. Residential activities and inputs (by homeowner actions or those of professionals on
residential properties) contribute significantly to this problem. Two of the primary pollutants of concern are
nitrogen and bacteria; the two pollutants currently being monitored in the Branford River Stewardship Project.

The overall impact will be for implementation of a holistic approach to management of residential and
associated landscapes in order to protect water quality. Specific measures of success will include increased
knowledge of pollution prevention control systems/methods and of personal actions that can be employed to
protect stream and marine water systems via implementation of residential BMP's and sustainable landscaping.

This work will result in peer reviewed articles, Extension publications, sustainable landscaping exhibit, CD
ROMs, CREES Water Quality Funding continued.

Internal partners are: Department of Plant Science; Department of Natural Resources Management
Engineering; Department of Agricultural and Resource Economics. External partners are local environmental
groups/associations.

This will be an ongoing program that follows the Branford River Stewardship model in terms of volunteer
involvement and community education. A key aspect of this program will be to establish and promote guidelines
for environmentally friendly management of residential and associated landscapes in Connecticut. The targeted
geographic area is the coastal region from Old Saybrook to Greenwich.

A major sotirce of information to consumers will be via volunteers trained in environmentally oriented
landscape and property management. Volunteers will target consumers via programs, exhibits, articles and one-on-
one information sharing. Professional Jawn care service providers will receive information via professional training
at conferences or on-site visits with UConn faculty. The Home and Garden Web page will also be a source of
information to those with computer access.

Target audiences are: residential consumers, professional lawn care service providers.

Evaluation techniques are the train-the-trainer program and associated activities will have two follow-up
evaluations conducted. They will address knowledge gained, behaviors changed and actions taken.

Land Use Education in the Quinebaug-Shetucket Heritage Cornidor

Cooperative Extension Focus: Northeastern Connecticut is often referred to as the "Last Green Valley"
between Boston and Washington, DC because of its natural, historic and cultural resources. In recognition of the
unique value of Northeastern Connecticut, Congress designated a 25 town, 850 square mile area as the Quinebaug
and Shetucket Rivers Valley National Heritage Cornidor in 1994. The Qumebaug—Shetucket Heritage Corridor
presents a unique opportunity because it is the first heritage corridor in the State of Connecticut. The 25 towns are
linked because they are all part of the watershed of either the Quinebaug River or the Shetucket River. Because of
this linkage, Northeastern Connecticut should be of special concern to the Water Resources Team of the College of
Agriculture and Natural Resources. Suburban sprawl, loss of farmland and the abandonment of historic mills are
threatening the character of the area. Members of the Water Quality Team will work to develop mtegrated multi-
disciplinary educational programs and methodologies that will not only prove beneficial to towns in the Quinebaug-
Shetucket Heritage Corridor, but also to the state as a whole. This cross-town approach will illustrate the
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importance of an effective, multi-disciplinary approach to watershed management. The College Team, as a multi-
disciplinary, will stay abreast of the latest methods and technologies in the respective areas of expertise in order to
provide the most up-to- -date education to municipal CEOs, planning, zoning, conservation and economic
development commissions, and other key decision makers in the region. Resources - Quinebaug-Shetucket Heritage
Corridor Management Plan; Quinebaug- Shetucket Heritage Corridor Action Plan; A Study of the Quinebaug-
Shetucket Region of Connecticut (National Park Service); A Historical Overview of the Quinebaug-Shetucket
Region (National Park Service); New England ArcView listserv; and CT GIS users listserv.

Measures of success of this program will be most apparent through the change in knowledge and
subsequent behavior of program participants. Examples of these anticipated behavior changes include the
formation of Conservation Commissions, natural resource inventories, open space plans, historic preservation plans,
changes to subdivision and/or zoning regulations to promote farmland preservation and open space protection, and
linkages between towns through the Plan of Conservation and Development, municipal regulations, and resource
management approaches.

The outcome products will be partnerships between related disciplines to draw upon the unique resources
each has to offer in order to best serve and educate the target audience on the importance of regional thinking when
working to preserve water quality and natural, cultural and historic resources.

Internal partners are: Natural Resources Department - Assist in GIS training workshops; College of
Agriculture and Natural Resources; Economic Viability Team - Information on appropriate economic development
for rural communities. External partners are: Quinebaug-Shetucket Heritage Corridor - monetary and resource
support, sponsor workshops in towns (if Congress approves expansion, then will become multi-state); Regional
Councils of Government - sponsor workshops in towns, help to promote the importance of regional thinking in
water quality protection.

The Team will work together to develop educational programs and methodologies that will not only prove
beneficial to towns in the Quinebaug-Shetucket Heritage Corridor, but also to the state as a whole. This mult-town,
multi-disciplinary approach to watershed management will guide municipalities to begin thinking regionally and
across political borders, further working toward the greater goal of preserving the region's water quality through the
enhancement of the natural, cultural and historic resources. The topics of these programs will focus on ways for
towns to work together regionally through their individual Plans of Conservation and Development, the Regional
Plan of Conservation and Development and through other watershed level planning efforts.

The educational method utilized will be presentations with supplemental written information. The number
of attendees is likely to vary by topic, town, and region.

The target audience will be planning and zoning commissions, conservation commissions, historic
preservation organizations, economic development commissions, boards of selectmen, and other groups in
Connecticut concerned with land use planning, historic preservation, conservation strategies, and other watershed
level approaches to resource protection.

After the educational program has concluded, an immediate evaluation of the program will be assessed
through the attendees. A six month and one year follow-up with the program organizer will be conducted to help
assess any changes which have occurred as a result of efforts. These changes could be in the form of inventories,
plans, regulation updates or new committees formed.

Turfgrass Management

Research Focus: Proper management of turfgrasses is critical for turf performance and quality in addition
to preventing losses of nutrients and turf chemicals offsite. Research in this area will benefit professional grounds
keepers, golf course superintendents, managers of athletic fields and parks, homeowners, and others who desire
information on turfgrass management. Regulatory agencies such as EPA and CT DEP will benefit from project
results as well.

Measures of success will be the development and evaluation of best management practices for various turf
systems. As results are released, many of theses practices should be adopted by those interested in quality turf
without compromising environmental quality. As the turfgrass science program develops in the College, it is
expected that grant funding of the program will increase as well as student enrollment in the Agronomy major.

This work will result in peer-review journal articles which will be published from the turfgrass research.
The results will also be used by Extension personnel for Extension publications.

Partners and potential funding sources are: United States Golf Course Association; Golf Course

Superintendents Association; CT Department of Environmental Protection; New England Turfgrass Foundation;
US. EPA.
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Key components of the program include turfgrass nutrient management and alternative pest control
methods for turf. :

Strategies include field, greenhouse, and laboratory experiments utilizing standard designs and analyses.

Research in this area will benefit professional grounds keepers, golf course superintendents, managers of
athletic fields and parks, homeowners, and others who desire information on turfgrass management. Regulatory
agencies such as EPA and CT DEP will benefit from project results as well.

Evaluations will be statistical analyses of data will determine treatment effects of experimerrs.

Coastal Residential Water Quality

Focus: Significant improvements have been made to surface water quality; however, a number of water
quality problems remain to be addressed, including pollutants from nonpoint sources. Public interest in this sort of
pollution has been raised in recent years in coastal regions due to concerns for low dissolved oxygen in Long Island
Sound caused by excessive inputs-of nitrogen, and swimming area closure due to bacterial contamination. Portions
of these problems are due to activities conducted on residential properties.

The overall impact will be for implementation of a holistic approach to management of residential and
associated landscapes in order to protect water quality. Specific measures of success will include increased
knowledge of pollution prevention control systems/methods and of personal actions that can be employed to
protect stream and marine water systems via implementation of residential BMP’s and sustainable landscaping
practices. :

This work will result in six new Extension publications on environmental landscapes, with a particular focus
on site assessment procedures, on-site composting, and landscape design techniques.

Internal partners include: Department of Plant Science, Department of Natural Resources Management
and Engineering, and the Department of Agricultural and Resources Economics. External partners include: Bartlett
Arboretum, Department of Environmental Protection, and the University of Rhode Island.

This will be an ongoing program that is tied in closely with activities of the Home and Garden Education
Center. A key aspect of this program will be to establish and promote guidelines for environmentally friendly
management of residential and associated landscapes in Connecticut. Collectively called Environmental landscape
Management, they will be implemented in the Old Saybrook to Greenwich area through the CSREES funded
Coastal Residential Water Quality Project. :

Methods will include short courses, presentations at industry meetings, listings on Home and Garden
Education Center Web Page, Master Gardener programs, train-the-trainer courses. Attendees will vary depending
upon educational techniques, but ultimately will reach over 5,000 consumers. Research strategy will include
collaboration with CANR faculty in research design development, literature research, and professional conference
attendance.

Target audiences will be residential consumers and residential landscape service providers.

Evaluation techniques are: One short term (6-month) and mid term (12-month) survey of train-the-trainer
activities, and residential and service provider activities associated with the Coastal residential Water Quality project.

Water Quality

Focus: One role within the Water Resources Team is to coordinate the watershed projects that are being
conducted in the Lower Connecticut River Watershed. These watershed projects are an ongoing commitment by
the University to work with municipal officials, forest land owners, and riparian home owners within targeted
watersheds. An additional role represents the University of Connecticut in the regional Northeast Watershed
Roundtable (NEWRT). NEWRT is comprised of watershed groups from throughout the Northeast as well as
federal and state agencies in the region. This group is being focussed on by national river groups and is seen as
exemplary by the Environmental Protection Agency and the National Park Service. The role the University will play
will increase over the next five years as NEWRT becomes more established in the region.

Fisheries Management (Natural Resources Management and Engineerin:

Fishes and other living aquatic resources have served as a source of food, commerce, and recreation for
people since ancient times (Ross 1997). Today, in addition to their commercial and social value, fishes are the focus
of an ever-growing recreation base. A fishery has three primary components: biota, habitat, and human users. '
Because of the growing demand for fishes, fisheries need to be successfully managed to avoid overharvest, user
conflicts, and to provide sustainability. There is also a great need to protect, enhance, and restore fishery habitat. In
addition to the biota and habitat, the human user component of a fishery includes socioeconomic values and
impacts. Maximizing the benefits of a fishery for humans is one primary goal of fisheries management. In
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Connecticut, approximately 300,000 residents fish in freshwater each year, with another 200,000 fishing in saltwater.
The direct expenditures by resident anglers in Connecticut in 1996 was over $300 million dollars (USDI 1996).
Water resources problems facing fishes include both water quantity and water quality.

Measures of success include development of collaborative partnerships with other members of the Water
Resources Team and outside partners. A successful team will be measured through research dollars recetved for
multidisciplinary projects, peer-reviewed articles, and service publications related to fisheries and water resources.
Impact will be measured by the importance of research to water resource problems facing Connecticut. These
problems range from instream flow needs for fishes, contaminants, sedimentation, eutrophication, and water-level
management.

For the years 2000-2005, one goal is to develop and submit (as part of a team) funding proposals to conduct
multidisciplinary research related to water resources. Outcome products desired include peer-reviewed articles,
funded proposals, education of graduate students, and service publications.

From a fisheries standpoint, the Water Resources Team could develop partnerships with the following
agencies to conduct research related to water resources in CT. Partners are: Connecticut Department of
Environmental Protection — contribute financially and through staff; Connecticut Department of Public Health —
contribute financially and through staff; U.S. Fish and Wildlife Service — contribute financially; (MS) American
Fisheries Society — contribute through information transfer, education, professional development; U.S.
Environmental Protection Agency; Organizations dedicated to fisheries conservation in the Connecticut River.

Key components of the program are to develop research opportunities related to fisheries/water resources
under the auspices of the Water Resources Team of the College and collaboration with other University researchers
and outside agencies/individuals (duration: 2000-2005).

Target audiences are citizens of Connecticut and region, local and regional agencies, other researchers and
students.

Evaluations techmques will be by grant dollars received, reputation of funding agency, peer-reviewed
articles.

Land Use and Water Quality/Geographic Information Systems (NEMO and NAUTILUS Projects)

One faculty member is available to assist in a College-wide team through collaboration with CANR and
other faculty through outreach, teaching and research. Experience with organizations outside the university should
be of value in helping to design and direct activities aimed at addressing pressing local, regional and national

-environmental problems. Research opportunities will continue to be pursued, such as the 319 and NASA research,

that will further the understanding of water resources and will strive to develop collaborations within CANR

whenever possible.

Connecticut Institute of Water Resources

Research Focus: TWR is a federal/state authorized program to facilitate water resource related research in
Connecticut. The institutes are located at the land grant school in each state, but serve all academic institutions
that State.

The Connecticut Institute of Water Resources (IWR) mission is stipulated by the Federal Water Resources
Research Act and involves two programmatic responsibilities. The first is to plan, conduct and otherwise arrange
for competent research that fosters (a) the entry of new research scientists into the water resources fields, (b) the
training and education of future water scientists, engineers and technicians, (c) the preliminary exploration of new
ideas that address water problems or expand understanding of water and water-related phenomena, and (d) the
dissemination of research results to water managers and the public. The second responsibility is to cooperate closely
with other Colleges and universities in Connecticut that have demonstrated capabilities for research, information
dissernination, and graduate training in order to develop a statewide program designed to resolve state and regional
water and related land problems.

IWR responds to topical environmental issues in Connecticut through a state-wide Advisory Broad and an
academic Technical Committee which creates a close consultation and collaboration with various state and federal
environmental agencies, leading water resources officials and interested members of the public. In additon to
facilitating applied and basic research in response to annual priorities established by these support bodies, the
Institute conducts a seminar series each year, which provides a forum for all water-related interests to present and
discuss related environmental issues.

Measures of success will include: 1) to continue to be accredited under the federal Water Resources
Research Act as a State Institute; 2) to continue to receive an annual federal stipend under the 104G authorization in
the amount appropriated by Congress with equal share going to each of the 54 Institutes ~ currently, $68,178 is
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received each year (which requires a 2:1 match; Non-federal to Federal Dollars); 3) to continue to conduct 5
seminars a year on Connecticut water resource related topics as a forum which brings together the academic
community with the government, private and public sectors; 4) to continue to facilitate research projects between
academic researchers and funding agencies.

Outcome products desired: 1) to assist the Principal Investigators of IWR sponsored research to have peer
reviewed publications; 2) to support students through the IWR grants prov1ded to Principal Investigators; 3) to
create high quality of intellectual exchange during IWR sponsored seminars.

Partners include: Other academic institutions in Connecticut through the IWR Research Grant RFP
process; Connecticut Cooperative Extension System through collaboration on research and outreach;
Environmental Research Institute through collaboration on research and outreach; Connecticut Department of
Environmental Protection in response to their water-related research needs; Connecticut Department of Public
Health 1n response to their water-related research needs; and the Connecticut District Office of the USGS in
support of their national and state cooperative programs.

The annual research focus of the RFP is determined by the IWR Advisory Board and Specific Projects are
determined on the selection process in response to the proposals received by the researchers.

Evaluation techniques will be determined by the USGS through the 5-year evaluation process.

Water Quality and the Environment

Cooperative Extension System Focus: The availability of non-polluted water is a central issue that impacts
all citizens - especially in a state densely populated like Connecticut. Providing an adequate water supply in terms of
quality and quantity are directly related to good health and economic viability. By educating consumers about ther
impacts on the environment, (through Best Management Practices (BMP’s) state, municipal and individual water
supplies can be protected.

Measures of success include consumers and homeowners who report: knowledge and skills gained as
measured by post program evaluations in multi-disciplinary areas and implementation of BMP’s in their homes and
communites.

This work will result in: publications (with web site availability); radio nterviews/tapes; exhibits; training
curricula.

Partners and resources include: CT DEP and USDA (grant funding)/

Key components of the program include multi-disciplinary educational programs, web pages, and
publications in these areas: consumer responsibility; household contaminants; septic system maintenance; landscape
protection; water conservation; and consumer activities Impacting COmmunity waters.

Strategies include distributing information via the intemnet and through educational programs.

Target audiences are homeowners (100 per year) and youth (100 per year).

Evaluation techniques are pre-post evaluations at program completion assessing knowledge gained and
skills learned; hits on web site.

Atmospheric-Hydrologic Interactions
Research Focus: To provide a scientific basis for studying the effects of atmospheric transport processes

on water cycling and quality at various spatial and temporal scales. Topics include cloud processes, precipitation and
precipitation chemistry, dry and wet deposition, evapotranspiration, and surface emissions of chemicals and
nutrients. Recent studies have shown that many hazardous substances regularly move between air, water, and soil,
which makes their control and cleanup intractable in both engineering and legal senses. The study will help to better
understand the nature and impact of the atmospheric processes in water quality that is critical in the protection of
public health.

Measures of success will be: theoretical development in interfacial processes; and advances or
improvements in system modeling and watershed management.

This work will result in: peer reviewed journal articles; modules to fit into water quality and management
models; and joint proposals.

Partners and resources will be: CT DEP Air and Water Bureaus (financial support, data collection and
provision); UConn ERI (laboratory data analysis); CT WRI (project coordination); and Team members (academic
exchange and collaboration).

Key components of the program include: Collect, analyze, and characterize the spatial and temporal
distributions of meteorological, hydrological, surface, and ecological parameters for the State of Connecticut, the
Connecticut River Basin, and the Northeastern United States. Develop modules that would predict cloud processes,
precipitation and precipitation chemistry, dry and wet depositions, evapotranspiration, and surface emission fluxes at
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various spatial and temporal scales that can be fitted into meteorological, hydrological, and ecological models to
study the atmospheric effects on water quality. Parameterize the modules and text theoretical considerations using
data from team members and other sources.

Strategies include: Regional historical data will be collected from EPA databases, DEP sources, and team
members. Spatial maps of key parameters will be created at regular time steps and archived for public use.
Theoretical frames will be developed to simulate the atmospheric-hydrologic interactions based on the put
parameters. Open schemes will be developed for the models to fit into other available models, and to be evaluated
by fellow members.

Target audiences include the scientific community and stakeholders of Connecticut and New England water
resources.

Evaluation techniques are the success of the study will be evacuated by the deliverables, including theses,
reports, papers, and models, and by the recognition by Federal and State agencies through funding appropriation.

WILDLIFE RESOURCES TEAM

Wildlife Resources

Research Focus: Wildlife resources (undomesticated plants, animals) possess an exceptional array of
socioeconomic, scientific, educational, utilitarian, recreational, and aesthetic values. Comprehension and
conservation of wildlife resources have failed to keep pace with the many threats to wildlife (e.g. urban sprawl,
pollution, exotic parasites and diseases, misuse). As a result hundreds of vertebrate, invertebrate and plant species
are declining precipitously or threatened with extinction. The ability to comprehend and apply environmental health
and status information to one’s existence, as well as that of the biota, is of paramount importance. For example,
accumulation and persistence of airborne or water transported anthropogenic contaminants such as organochlorine
compounds (PCBs, dioxins) and pesticides, polyaromatic hydrocarbons, heavy metals, substances inducing upper
level ozone destruction and global warming are likely to have increasing roles in the welfare of wildlife resources
and, similarly, human populations. Interaction of colleagues can forge new linkages for securing knowledge and
applying new insights to wildlife resource management.

Wildlife Resources Team

Focus: Several researchers have interests in different aspects of wildlife biology and natural resource
management. The Wildlife Resources Team was created to promote collaborations between investigators with the
intent of disseminating information and cooperating on research objectives.

Success will be measured by the number of new faculty participating, the duration of their participation, and
the value of their collaborations in terms of successful competition for extemal funding and publication of research
findings peer-reviewed journals.

The outcome products are more faculty collaborations, greater research publications, and increased external
funding.

; The partners will be members of the Wildlife Resources Team. Meetings are designed to promote discussions
of relevant research topics and to discuss more efficient means of disseminating information about the Team to
interested parties inside and outside of the University.

Methods used will be regular meetings scheduled and a yearly symposium planned.

Target audiences are faculty and students with interests in wildlife are the principal target audiences, with
eventual Extension to agencies and departments in the region.

Evaluations will be he number of new collaborations, grants and at publications in peer-reviewed scientific
journals resulting from the Team will be evaluated.

Department of Pathobiology
The mission of the Wildlife Resources Team is to encourage, support and facilitate excellence and

productivity in research, teaching and service of benefit to: a) individual wildlife resources; b) scientific community;
¢) providers of wildlife resources; d) users and supports of wildlife resources.

A particular area of interest in the department of pathobiology is Aquatic Animal Pathology in the diagnosis
and research on diseases of shellfish, finfish and aquatic mammals.

Measures of success will be in disease diagnosis with implementation of treatment of prevention plans,
publication of results, educational programs and grant proposals.

The work will result in publications, identification of disease process and development of treatment or
prevention plans.
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Partners will be the Bureau of Aquaculture — Connecticut Department of Agriculture, Mystic and Norwalk
Aquariums, USDA- APHSIS, Connecticut Department of Environmental Protection ~ Widlife Division.
Methods will include educating staff in new diagnostic methods.

Wildlife Resources Team

Focus: Several researchers have interests in different aspects of wildlife. The Team is meant to promote discussi

leading to better knowledge of each other’s work and possible collaborations.

Success will be measured by the number of new collaborations, the success of continuous funding of
research efforts and dissemination of the information through peer-reviewed publications.

Partners will be the members of the Wildlife Resources Team and their partners.

Strategies will be to promote discussions leading to better knowledge of each other’s work and possible
collaborations and regular meetings with yearly symposium.

Target audiences will be faculty and students with interests in wildlife, and eventually extending to
organisms and individuals in Connecticut and around with interests in wildlife.

A number of new collaborations, grants and at publications in peer-reviewed scientific journals resulting
from the new Team.

SMALL GROUP PLANS (Research and Extension, Mulu-Discipline, Multi-State, Multi-County)

Land Use and Natural Resource Protection

In a rapidly urbanizing region, balancing development and conservation is one of the greatest challenges
facing public officials. Planned growth is a land use issue and volunteer commissioners make land use decisions at
the local level. These lacal officials dre in desperate need of education related to their powers and duties, how to
inventory existing community resources, and how to plan for and control future land use. In this arena, Extension
must focus its’ limited resources where they will do the most good. Under the goal of providing education to help
local officials make rational land use decisions, the following areas of emphasis will be concentrated:

Local government education, public issues education, increasing public awareness of the environment and
natural resources, land use planmng, open space and natural resource protection and economic development

The ulumate positive impact will be leadership development in which local land use officials gain greater
insight into land use planning and decision making as well as learn and practice community development skills. Asa
result of acquiring such skills, land use conflicts are reduced and there will be greater community participation in
land use issues. Measurable successes include changes in public policy such as; land use plans revised or adopted,
land use regulations revised, site plans approved, acres of open space and natural resources protected.

Desired outcomes include new and updated Extension publications, high tech PowerPoint slide
presentations, interactive web sites and awards from state and national planning organizations.

Major partners include the CT Department of Environmental Protection, Regional Planning Agencies, The
American Planners Association, Local Land Use Boards, Professional City Planners and Land Trusts.

For the past twenty years the program has consisted of being invited to present guest lectures and
workshops both within the state and nationally. These invitations have resulted in an annual average of 60 to 70
workshops reaching 2,000 to 6,000 people per year. As this approach has proved so successful, it is intended to
continue using it. In addition to presentations, each year new publications or existing ones updated related to a host
of land use issues.

The educational methods used are lectures, workshops and distribution of visual and printed educational
material as well as interactive web-sites. Theses methods are targeted to local land use officials. The average annual
audience is 2,000 to 6,000 attendees as well as another 1,000 to 2,000 who read printed materials or visit web-sites.
All programs are based on the latest research regarding the issue.

The target audience for the program effort consists of local land use officials.

Evaluation of the program will be based on the number of officials who have increased their understanding
of land use issues as a result of the educational programs provided. Another method is to document the changes in
public policy resulting from the programs. Such changes include; town plans revised, zoning and subdivision
regulations revised, site plans approved and more rational land use decisions made.

Land Use Education in the Quinebaug-Shetucket Heritage Corridor

Cooperative Extension Focus: Northeastern Connecticut is often referred to as the "Last Green Valley”
between Boston and Washington, DC, because of its natural, historic and cultural resources. In recognition of the
unique value of Northeastern Connecticut, Congress designated a 25 town, 850 square mile area as the Quinebaug
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and Shetucket Rivers Valley National Heritage Corridor in 1994. Suburban sprawl, loss of farmland and the
abandonment of historic mills are threatening the character of the area. One role will partner with the Quinebaug-
Shetucket Heritage Corridor, Inc. to implement their Action Plan which focuses on land use, economic
development, tourism, agriculture, outdoor recreation, and historical, cultural and natural resources. Throughout the
next five years, one plan is to provide on-going education to municipal CEOs, planning, zoning, conservation and
economic development commissions, and other key decision makers in such areas as land use planning, open space
and farmland protection, historic preservation, stewardship, and appropriate economic development.

The anticipated success of this program will be most apparent through the change in knowledge and the
subsequent change in behavior of program participants. Examples of these anticipated behavior changes include the
formation of Conservation Commussions, natural resource inventories, open space plans, historic preservation plans,
increased grant dollars received by Quinebaug-Shetucket Hertage Corridor towns, and changes to subdivision
and/or zoning regulations to promote farmland preservation and open space protection.

Desired outcome products will be in the form of Extension publications. Fact sheets on different land use
planning methods and preservation/conservation strategies will be created. Also, a scenic roads design manual will
be completed. This manual will target developers, private property owners, and municipal officials to help provide
appropriate development alternatives along scenic roads.

Partners of the program are located within the College of Agriculture and Natural Resources (CANR) at the
University of Connecticut. For instance, the CANR Economic Viability Team provides information on appropriate
economic development for rural communities. Further, the CANR Water Resources Team provides NEMO
workshops and assists in other land use and water quality workshops. The Natural Resources Department assists in
GIS training workshops. Finishing off the list of partners is the Landscape Architecture Department, which assists
student design projects in different QSHC towns.

Resources of the program include the Quinebaug-Shetucket Heritage Corridor, which provides monetary
and resource support and also sponsors workshops. If Congress approves expansion, then this particular resource
will be designated as multi-state. Other resources are Northeastern Connecticut Council of Governments,
Southeastern Connecticut Council of Governments and Windham Council of Governments, all of which sponsor
workshops in their respective towns.

Within the context of the Quinebaug-Shetucket Heritage Corridor Action Plan, a topic list will be made
available to all boards and commissions in each of the 25 towns. The list will include such subjects as open space
planning, farmland preservation, design review, sign regulation and tools for historic preservanon. Municipal boards

and commissions will be able to choose a relevant topic and request a presentation at the beginning of their regular

meeting. If, after a twenty-minute presentation, it is found that the issue is of further interest to the commussion, a
more in-depth follow up workshop will be scheduled, possibly involving the partners listed above. A package of
supplemental written materials including fact sheets and other Extension publications will be available for each
board member.

The educational method utilized will be presentations with supplemental written mforrnauon The number
of attendees is likely to vary by topic and by town.

The target audiences will be planning and zoning commissions, conservation commuissions, historic
preservation organizations, economic development commissions, boards of selectmen, and other groups in the
Quinebaug-Shetucket Heritage Cormdor concerned with land use planning, historic preservation, or conservation
efforts.

An immediate evaluation of the program will be assessed through the attendees after the educational
program has concluded. A six month and one year follow-up with the program organizer will be conducted to help
assess any changes which have occurred as a result of my efforts. These changes could be in the form of
inventories, plans, regulation updates or new committees formed.

Urban Gardening Program
Cooperative Extension System Focus: The primary focus of the urban gardening program is to increase

urban food production using efficacious and environmentally sound practices. This is done through education of
community leaders, urban families, adults and youths. As a result of this, the program provides improved nutrition
for limited-income families and individuals, substantial monetary savings, better neighborhood pride and
cooperation and better public health and safety from clean up open space areas. The urban gardening program has
given good citizens of poor neighborhoods the chance to take back control of their own environment. By working
together to physically improve their surroundings the neighbors form community. The community gardens serve as
a melting pot of various ethnic, racial and economic groups. Hope and good will return to the neighborhood as
long time residents and newcomers work together. Fear, apathy and reclusiveness begin to disappear.
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Measures of success include: to empower limited-income people to grow their own produce in an inner-city
environment and to bring people together to solve a problem; to increase urban food production using efficacious
and environmentally sound; to increase urban low-income families and individuals participation in the program; to
involve master gardeners in the program.

This work will result in a number of community gardens established, a number of volunteers and CES staff
recruited and trained, total number of limited income-income people included, total number of volunteer hours and
total value of produce raised.

Resources and partners include: Department of Housing (contributes $ 18,000 in supplies such as soil,
plants, fencing, wood, garden tools and water system each year); Bridgeport Neighborhood Services (contributes

* $500 in supplies such as garden tools); schools/churches; Department of Public Works; and the College of

Agriculture Natural Resources Plant Diagnostic Center.

Key components include: train community leaders; promote community gardening in localized as well as
expand statewide involvement; and develop instructional materials.

Strategies include: demonstration gardens; printed materials; develop and present clinics, workshops, and
garden tours; provide diagnosis and recommendations,

Target audiences are limited-income families and individuals and other interested groups and individuals.

Evaluation techniques are the number of community gardens, number of program participants, number of
garden plots, number of people included in the program and total value of produce.

Forestry, Wildlife and Land Use
Cooperative Extension System Focus: Connecticut’s 1.8 million acres of forest provide the raw material for

over 350 forest products processing and manufacturing firms, which collectively employ 3,600 citizens and
contribute over $400 million annually to the state’s economy. They also clean air and water, provide habitat for
wildlife, and provide recreational opportunities for nearly a million citizens each year. Research shows that
Connecticut is losing some 11,000 acres of forest annually to development, and that forest fragmentation has caused
the average forested parcel size to decline 34% over the past 20 years. In addition, only about one commerc1al
forest products harvest in seven involves any professional forestry input or supervision.

Anticipated measures of success include forested acres under stewardship plans, forested acres enhanced for
wildlife, forest products production and other benefits, important forested acres protected from conversion to other
uses, knowledge gained by forest owners and natural resource professionals and forest products harvesters.

Desired outcomes include Extension publications, peer reviewed articles in the Journal of Forestry and
Society and Natural Resources and video productions.

‘Partners include: The Quinebaug/Shetucket National Heritage Corridor, Inc (QSHC)(MS), UMass
Extension (MS), DEP Division of Forestry, Wildlife and Inland Water Resources, The Society of American
Foresters (MS), The Nature Conservancy, The Southern New England Forest Consortium, Inc (MS). Resources
include grants from the Ruffed Grouse Society, QSNHC, DEP and the U.S. Forest Service.

Annual training and support of forest landowner educational volunteers; workshops and short courses for
forest owners; continuing education periodical and conferences; comprehensive safety and environmental training
for forest products industry; continuous print and electronic media outreach campaign; UConn Forest
demonstration management areas and program.

Strategies include the use of random sample surveys and focus groups as needs assessment tools; goal of
5,500 forest owners, 650 resource professionals, 300 loggers impacted annually.

Target audiences are made up of non-industrial private forest owners, natural resource professionals and
commercial forest products harvesters.

The use of surveys will serve as the main evaluation technique in order to assess if learning occurred. Pre,
post and time-lag impact and behavior change surveys will be given to all 3 audiences.

Water Quality

Cooperative Extension System Focus: Nonpoint source water pollution is the number one water resource
impairment in the United States, and urban stormwater runoff is the number one water quality problem for the
nation's coastal areas, according to the Environmental Protection Agency. Nonpoint source pollution is generated
by land use, which is decided at the county and municipal levels of government, by local land use officials. This
critical audience must be educated on the causes, impacts, and remedial measures associated with the control of
nonpoint source pollution.

Measures of success will be: number of Connecticut communities hosting educational programs; changes
to town plans and regulations; number of communities composing watershed management plans and/or open space
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plans; number of school projects and research project related to natural resource-based land use planning and
environmental stewardship of water resources.

This work will result in educational workshops, PowerPoint presentations, peer-reviews journal articles, fact
sheets, technical papers, abstracts and proceedings from regional and national conferences, web sites and awards.

Internal linkages: NRME faculty/remote sensing (Dan Civeo) provide remote sensing data and expertise.
NRME faculty/water resources (Jack Clausen, Glen Warner) provide water pollution remediation expertise. Plant
Science/Landscape Architecture faculty provide landscape and subdivision design expertise. CES Forestry staff
conduct complementary forest stewardship programs within watershed context. CES Family and Community staff
provide home-based water quality programs. External linkages: EPA Region One provides funding for work in
Southwestern Connecticut and Westchester County, NY (MS). US Fish and Wildlife Service provides funding for
work in Lower Connecticut River watershed. EPA Office of Water provides support for national workshops (MS).
NASA provides funding and data for expanding work related to the effects of sprawl on water and forest resources
(MS). CTDEP provides funding for educational workshops and research in Connecticut.

The program consists of several key components nested within the overall context of the Nonpoint
Education for Municipal Officials (NEMO) Project. These include: overall coordination of team activities; grant
writing and administration, liaison with federal and state agencies, production of educational materials, presenter of
educational programs - both to Connecticut and national target audiences, and oversight of national activities.

Goals during this period are to write two peer-reviewed journal articles; write five fact sheets; continue to
foster the National NEMO Interagency Work Group; work with the new National NEMO Coordinator to create a
true national network of at least 25 projects; complete the NASA-funded project undertaken with NRME; and
continue to provide overall guidance to the NEMO team's many and varied activites.

Target audiences include local land use decision-makers in Connecticut and natural resource
professionals/peers in other states.

Surveys will be used as an evaluation technique to assess if leaming occurred. Principal project comntacts in
Connecticut communities will be surveyed yearly to ascertain attitudinal changes, changes to town documents and
policies, and initiation of related research, education, watershed management, and open space planning initiatives.
These changes will also be documented through commission minutes, newspaper articles, letters and memos.
Project contacts in other states will be surveyed yearly to ascertain the progress and extent of NEMO adaptations:
number of partner agencies; number of presentations; number of local officials reached; funding,

Biogeochemical Cycling in the Connecticut River Airshed and Watershed
Research Focus: As part of the Connecticut River Airshed-Watershed Consortium Initiative, collaborative

research will be done in the next five years toward a regional scale study on the biogeochemical cycling in the
Connecticut River Airshed and Watershed. The Connecticut River has enormous economic impact for the region,
yet there lacks coordinated research program to ensure the long term sustainability of the river and its watershed.
The study will focus on the coupling of airshed and watershed models to provide management tools for use by all
stakeholders in the basin, and to provide pollution abatement, regulatory and land-use decision-making tools to
government, business, and residents in the Connecticut River airshed and watershed.

Measures of success are based upon grant dollars received and anticipated research results. Specifically,
support from Federal appropnation to conduct and continue the research and the scientific basis to significantly
enhance air and water quality in CT and New England.

Desired outcome products include peer reviewed journal articles, methodologies in watershed-airshed
coupling and modules to fit into a basin-wide environmental quality model.

Partners of the program include: US EPA, support and guidance; CT DEP Air and Water Bureaus, data
collection and provision; UConn ERI, data analysis and project management; Dr. Hugo Thomas, CTWRI,
coordination with government partners; Dr. Dave R. Miller, NRME, Co-PI; and The CT River Airshed-Watershed
Consortium (to be established), research collaboration (MS).

Regional scale models are available to study the transport processes in airshed and watershed, respectively.
However, the models are not coupled to describe the whole cycle in the basin. To understand the behavior and
impact of a target chemical species, the nature and extent of the interfacial transport between soil, water, plants, and
the atmosphere must be understood. Collectively, it is proposed to quantify the fate and transport of specific toxic
pollutants and nutrients, such as mercury, MTBE, arsenic, particulate matter, nitrogen and phosphorus in the
Connecticut River Basin. The study will focus on the interactions between watershed and airshed to understand and
model the movement of target species through the whole system, including soil, water, plant canopies, and the
atmosphere. :
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The strategy involves a new approach of system modeling starting from the multi-media interfaces, which
will be developed and tested to couple the watershed and airshed models. Experiments will be designed and
conducted to parameterize the interfacial processes.

Target audiences for the research effort includes the scientific community as well as all of the stakeholders
in the Connecticut River Basin.

The success of the study will be evaluated by the deliverables, including theses, reports, papers, and models,
and by the recognition by Congress and Federal agencies through funding appropriation.

Economic Viability

Academic Program Focus: The purpose of this project is to develop a coordinated approach among the
Extension and research units of Agricultural and Resource Economics Department to address the broad producer,
environmental, and community related issues and problems that the transition away from government dairy
commodity programs will create in New England. The dairy industry is the most significant agricultural sector in the
region in terms of cash receipts. The long-term viability of this sector is a ‘matter of growing concern due to
changing public policies and economic incentives.

Anticipated research output and outreach programs will assist dairy farmers in their long-term decision
making. A grant for $350,000 has been received from the Fund for Rural America to evaluate these issues.

Outcome products desired include peer reviewed articles, Extension publications, conferences and
workshops.

Partners of the pro]ect include a broad-based external advisory boa.rd, which includes the Connecticut Farm
Bureau, Connecticut Department of Agriculture, First Pioneer Farm Credit, Natural Resources Conservation Service
and private dairy farm owner/operators in Connecticut. Each of these groups along with other advisory board
members has participated in an advisory board meeting and assisted the group with a survey of dairy farm owners in
Connecticut. Further interaction and assistance is planned over the duration of the project.

The project is a three-year program designed to address interactions among on-farm dairy producer
technology, agricultural diversification alternatives, and rural community development.

Educational methods include workshops, publications and bulletins, and web sites. Audience size will vary
from 20 to 100 depending on the nature of the workshop or conference.

Targeted audiences include dairy producers, landowners, state and federal agricultural and environmental
agencies, and regional and community development groups.

Program monitoring will be conducted using evaluations of workshops or events. Program evaluations
using expert assessments or case studies will be conducted of the overall program success in informing farmers,
public agencies and communities about technologies and alternatives.

Program Impact Evaluation — Cooperative Forest Management Program
The research focus is to objectively quantify the credibility, impacts and cost-effectiveness of the DEP

Division of Forestry’s Cooperative Forest Management (CEM) program. The DEO’s CFM program provides
professional forestry advice and information on the ground, one-on-one to these Connecticut forest landowners.
The market externalities such as clean air, clean water, wildlife habitat, outdoor recreation and scenic beauty provide
the rational for the CFM Program. No other objective study has ever been undertaken to measure the return to
society from the CFM Program.

Anticipated research results include estimates of CFM Program’s impacts on the landowner clients’
knowledge levels and attitudes towards forest stewardshlp, estimates of the perceived credibility and value of the
CFM program on the part of CFM clients and private sector foresters.

Desired outcomes include publication of peer-reviewed articles, presentation of results and discussion in
association meetings, and an MS Thesis.

Partners will be: Stephen H. Broderick (provides forestry expertise); and Farhed Shah (provides the
expertise in resource economics and experience in contingency evaluation survey). Dr. Tsoung-Chao Lee 1s
contributing to solving statistical sampling problem and econometric analysis of the survey results. The project has
a budget of $21,800 for the period of February 1, 1999 to January 31, 2000.

Key components of the project are: (1) estimate the CFM Program’s impacts on the landowner clients’
knowledge levels and attitudes towards forest stewardship; (2) develop and test a methodology for estimating the
CFM Program’s impacts on forest resource economic value and productivity using direct survey data, contingent
valuation and/or cost/benefit analysis; (3) quantity the extent to which clients have acted on advice received, the
type of actions taken and the resource impacts that have results; and (4) estimate the perceived credibility and value
of the CFM program on the part of CFM clients and private sector foresters.
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The methods involve designing questionnaires for getting information from private forest landowners,
private foresters, and CFM foresters. A random sample of 1,000 forest landowners, 200 private foresters and 3
CEM foresters will be surveyed. The returned data will be analyzed to determine the value of forest service and so
on.

Target audiences will be the CFM clients and private sector foresters as well as general public in the
awareness of the return to society from the CFM program, in the form of market externalities.

The best evaluation technique is based upon the response and the high rate of return of useful
questionnaires. The well-received response of outcome publications would be an indication of the successful
project. The future citations of the outcome publications are another indicator.

Forest Woody Debris and Remote Sensing

The focus of this group will be to detect and quantify woody debris using remote sensing techniques.
Compared to on-the-ground quantification of woody debris, remote sensing enables rapid assessment over extensive
areas. Woody debris serves as habitat for plants and animals; it may help stabilize soils on sloping sites when forest
cover is removed; and it is a component of the natural fuel loading on forested sites. The group will establish the
relationship between the remotely sensed presence of woody debris and the (acrual) on—the-ground presence.

An important measure of success involves receiving grant dollars for innovative use of remote sensing
devices.

Outcome products desired include peer-reviewed articles.

The resources and partners have not yet been explicitly idenufied.

A key component of the research project is the detection and quantification of CWD with remote sensing.

Target audiences for the research effort include foresters and remote sensing equipment users.

The forested land area of the state of Connecticut provides numerous benefits to the quality of life and
economy of the state. Protecting public and private water supplies, supporting 2 300+ million dollar annual forest

- products industry, providing the backdrop for a growing recreational and tourist industry, and wildlife habitat are

just some of the benefits to identify. The bulk of this forestland (almost 90%) is owned by private individuals and
groups. These private holdings comprise more than one-half the land area of Connecticut. The continued health
and productivity of the forest is threatened by population pressures resulting in conversion and fragmentation, as
well as other natural factors, bringing about a decline in the collective and individual benefits provided by forest
resources. Because private forest lands comprise the bulk of the land area available for wildlife habitat and
watershed protection, education private forest landowners about the management of their land will benefit the
biodiversity and water quality in Connecticut.

Antcipated impacts are based upon stewardships and changes in the knowledge and behavior of the target
audiences. In addition to the numbers of private Forest Stewardship Plans developed and implemented the
encouragement of individuals to become active within their communities, through hosting meetings, assisting others
individually or working with their local governments is a behavior change desired. Inspiring community
governments to work together to achieve natural resource protection goals is another anticipated impact.

Outcome products desired include: detailed Forest Stewardship Plans for non-industrial private forestlands;
GIS-based Stewardship Plan Maps; mapping database; and formal agreements between town governments. Other
desired outcomes include presentation materials such as: poster exhibits; video productions; and programs hosted by
workshop attendees and other volunteers. In addition, fact sheets and technical bulletins, articles, planning manuals,
and evidence of habitat enhancement work accomplished. Resources include USDA-Forest Service, which provides
base funding for the program and technical assistance (MS); CT DEP Forestry Division, which provides
administrative assistance and field implementation; US Fish and Wildlife Service and Ruffed Grouse Society, both of
which provide funding support (MS). Other resources include: Connecticut Forest Stewardship Committee;
Connecticut Forest and Park Association; CT Farm Bureau; Farm Service Agency; USDA-NRCS; CT Audubon
Society; and private consultants and industry members.

Forest Stewardship Program is an on-going program, supported by federal funds and the role of
Coordinator involves the following: providing educational opportunities for landowners and forestry professionals;
promoting the Forest Stewardship Program to target audiences and the general public; cooperating with partner
groups and agencies to accomplish stewardship goals; networking with individuals and groups to provide services
and build new partnerships; and supporting and participating where possible with other Extension programs when
mutual goals and audience contact can be enhanced, such as with watershed and wildlife projects.
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Key components of the program involve the use of workshops, field days, direct mail, one-on-one visits,
articles, surveys and video productions.

The target audience includes non-industrial private forest landowners, municipal officials, property-
managers, community leaders and activists, members of the forestry profession, land-use decision-makers and the
general public.

Record keeping is an important evaluation technique. Records are kept of the successful completion and
implementation of Forest Stewardship Plans for private landowners. Numbers of acres treated, habitat and erosion
projects accomplished, and numbers of trees planted, are examples of the types of statistics evaluated. Stewardship
Plan quality is also a factor in maintaining funding support. Attendees and referrals from volunteer-sponsored
programs, requests for technical assistance and actions taken by municipal land-use decision-makers are also tracked.

Geographic Information Science and Natural Resources Management
Focus: 1) Patagonia Biology - Provide ground control, maps, and GIS databases to support the on-going

biological research effort in the Torres del Paine National Park, CHILE. This team is lead by Dr. Isaac (Morty)
Ortega and has research projects in fisheries, amphibians, botany, ornithology, mammalology, and (proposed)
climatology. This faculty member will provide the spatial infrastructure needed by these projects to do their work.
2) Madagascar Deforestation - Work is currently being done with a team of biologists and statisticians on a
deforestation study of Madagascar, Africa. This faculty member has been recruited to help sort of the complicated
compilation of spatial data required for the analyses and the statistical models. 3) Swaziland Biology - Dr. Meyer,
Dr. Ortega and Mr. Robert McCleary will travel to Swaziland, Africa, next year to assist with Mr. McCleary’s masters
degree field research. A GIS will be created before going to Africa so that to input data directly into the database
for analysis in situ. 4) Woody Debris - Work is being done by Dr. Thomas Meyer and Charlotte Pyle who are trying
to detect and quantify coarse woody debris within a forest using remote sensing techniques. Woody debris is a fuel
source for forest fires, provides important habitat for many forest species, and is a natural erosion control
mechanism. 5) LIDAR - Negotiations are being held with the Connecticut-based company, Technology Services
Company, to procure and analyze LIDAR data for the purpose of creating advanced digital terrain models (see
personal research report). These data might also be used for climatic modeling with Dr.’s Miller and Yang and the
thesis research of Mr. William Slavin. Dr. Thomas Meyer is a co-recipient of a NASA EPSCoR Preparation Grant.
These grant monies will be used to develop contacts at NASA with whom to conduct LIDAR research. 6) UConn
Woody Plant Census - Dr. Thomas Meyer, Dr. Carol Auer (Plant Science) and Dr. Kristin Schwab (Landscape
Architecture) are collaborating on creating a UConn campus census of woody plants. This database will include
spatial content (the location of the plants) and attribute content (what kind of plant it is, historical and sparsity
significance, taxonomic information, etc.). 7) Hydrology - Dr. Thomas Meyer, Dr. Glenn Warner (NRME) and Dr.
Fred Ogdan (Civil Engineering) creating high-accuracy digital terrain models for novel hydrology modeling. 8)

Continually Operation Reference Station (CORS) - Dr. Thomas Meyer, Dr. Roger Ferguson (Civil Engineering) and

Dr. John (Central UConn) are currently working to establish a GPS community base station. The station 1s
currently located and operating in the W.B. Young Building and is named, NRME. They plan grant to upgrade the
installation to become part of the national CORS network. The CORS network is administered by the National
Geodetic Survey and is used for GPS survey control, geophysical research, GIS research and training, and
navigation. 9) Geodesy Garden - Dr. Thomas Meyer and Dr. Alexopolous (Landscape Architecture) collaborated in
designing a garden space on campus that could be used as an instructional tool for teaching geodesy and
cartography. It would also provide surveyors, mappers, and remote sensing personnel with an A-class survey marker
for use in calibrating their equipment and conducting their work. It was proposed that this work was to be funded
by an USDA Challenge Grant, but no suitable site on campus could be idemtified. This project is on hold pending
the determination of a suitable site. : .

An important measure of success is based upon grant dollars received. If awarded, the Challenge Grant will
provide $80K for the design and construction of the geodesy garden. If the NASA EPSCoR Preparation Grant
proceeds as desired, it will be followed by larger grants whose duration will span several years or be ongoing. If
awarded, the CORS grant will purchase additional GPS receivers and ancillary support equipment (computers,
cables, radios, etc.). _

Outcome products desired include peer-reviewed publications, a geodesy garden, maps and GIS databases,
a census of UConn woody plants, (at least) two masters theses and possible software patents. '

Partners of the program include team leaders and co-principal investigators. For example, Dr. Roger
Ferguson is the CORS project leader, Dr. Morty Ortega is the Patagonia and Swaziland team leader, Dr. Charlotte
Pyle is the Co-Principal Investigator for Woody Debris Study, and Dr. John Alexopolous is the Co-Principal
Investigator for Geodesy Garden.

146

Fopaor o,
i—aLm‘...-A



Ll
S

|

(o

r

1
soed

9
[

or

Key components of the program include: Travel to Patagonia, Swaziland, and Madagascar as necessary to
conduct mapping (GPS/GIS) fieldwork. Woody debris: Obtain suitable LIDAR data. Perform ground-truthing
fieldwork. Develop and evaluate models/analyses. LIDAR: travel to NASA installations to meet with their scientists
and technicians. Possibly oversee the collection of data. Woody Plant Census: teach students how to collect the
necessary measurements, help in the data processing and assimilation into the GIS and ancillary databases.
Hydrology: Collect and correct a high-accuracy topographic data set to serve as the input of a digital terrain model.
This involves using survey-grade GPS receivers in RTK mode.

CORS: create the antenna mount on the W.B. Young building. Monitor and service the base station as necessary.
Participate in the monument survey. Geodesy Garden: Survey the monument, develop its design.

The target audiences for the program effort consist of the GIS, remote sensing, and land surveyor
communities.

Evaluation techniques used to assess if results occurred include peer-reviewed publications, patents and
grants recetved.

Land Use and Water ity/ Geographic Information Systems (NEMO and NAUTILUS Projects

Cooperative Extension System Focus: One programmatic area of focus is land use and water quality. In
addressing these topics through inventory, description and assessment, geographic information system (GIS)
technology will be used. Outreach efforts are focused on the use of GIS as an effective tool for better land use
planning and water quality management, especially at the local level. Land use/water quality issues are of primary
concern to a large portion of the state's population.

Measures of success are based upon a number of factors. For example, denoting success are increases in
the numbers of: educational presentations prepared and presented to local government groups and NGOs; towns
implementing and using GIS for land use/water quality planning; school programs implemented; users of sponsored
GIS discussion lists; research grants awarded; and outcome of research aimed at using GIS to models links between
land use and water quality. The last measures of success are the development of interactive education materials for
the internet and CD-ROM and the number of visitors to the web page.

This work will result in: web pages; interactive computer models; interactive GIS apphcauons, pubhshed
research results; PowerPoint computer slide presentations; GIS workshops; and awards.

~ Internal linkages include: the Laboratory for Earth Science Information Systems - NEMO/NAUTILUS
supported research activities; Maps and Geographic Information Center (MAGIC) - GIS outreach; Dan Civco; and
graduate students. External linkages include: NASA - NAUTILUS research grant (MS); Connecticut DEP -
Imperviousness/ water quality GIS research; The Nature Conservancy - watershed project support; and the EPA -
funding support of NEMO workshops in tier 5 National Estuary Projects (MS).

The NEMO and NAUTILUS Projects both make extensive use of GIS and related technologies to educate
local officials about GIS technology, land use and water quality. NAUTILUS is funded by NASA for a period of
three years. It focuses on creating locally useful land use and land cover data from remote sensing systems that can
be used to characterize forest fragmentation, sprawl and watershed imperviousness. NEMO is ongoing with
funding from USDA, DEP, EPA and other sources. Activities on these projects focus on outreach education, GIS
applications development, coordination of GIS activities among various project participants, WWW development,
oversight of several research projects. Collaborations will be formed with team colleagues in the following areas:
education outreach with CT municipalities; research design and coordination; and NAUTILUS partners in ME, MA,
CT and NJ.

The primary audience will include local government officials and staff, NGOs and the general public.
Informational workshops and seminars will be designed and offered that inform participants of GIS and its use 1n
land use and water quality management. Both NEMO and NAUTILUS have research and mult-state components.
Audiences that will be interested in research results will include the above and state/federal agency staff and
NEMO/NAUTILUS collaborators in other states. In additional to workshops and seminars, other venues for
disseminating educational information and research findings will be the Internet and journal articles. The plan is to
submit articles to GIS journals that describe NEMO and NAUTILUS research and its results. Another part of the
plan is to work with secondary school educators and librarians. - Schools offer an opportunity to work with and
educate future scientists and local officials; librarians have a unique role as points of contact for all types of
information available to the general and official publics.

The idea of offering GIS technical training courses designed for local officials and NGOs is currently being
explored. To date, workshops have been focused on educating people about what GIS is and how it can be used to
support Jand use and water quality planning and assessment. It may be appropriate for CES to offer technical
traumng in this area. Technical training should and will be coordinated with other CES and NRME GIS faculty. A

147



decision should be forthcoming. Obviously, initiating such a program will significantly alter my plans. It will result
in the creation of printed training materials, exercises, workbooks, etc.

The target audiences for the program effort include local government officials, NGOs, state and federal
staff (NASA, EPA, Connecticut and other states), secondary schools, librarians and the general public.

The evaluation technique used consists of a workshop survey form, which will be developed in order to
obtain feedback on workshop content and presentation. This will be used to fine tune presentations and to solicit
input for future workshops. Impacts can be evaluated by annual surveys to identify GIS adoption in CT towns,
creation of GIS databases, and changes in local land use plans.

Land Use Education in the Quinebaug-Shetucket Heritage Corridor

Northeastern Connecticut is often referred to as the "Last Green Valley" between Boston and Washington,
DC because of its natural, historic and cultural resources. In recognition of the unique value of Northeastern
Connecticut, Congress designated a 25 town, 850 square mile area as the Quinebaug and Shetucket Rivers Valley
National Heritage Corridor in 1994. Suburban sprawl, loss of farmland and the abandonment of historic mills are
threatening the character of the area. The group will work to develop educational programs and methodologies that
will not only prove beneficial to towns in the Quinebaug-Shetucket Heritage Corridor, but also to the state as a
whole. This multi-town approach will urge municipalities to begm thinking regionally and across political borders,
further working toward the greater goal of preserving the region's natural, cultural and historic resources. The
group will stay abreast of the latest planning methods and technologies in order to provide the most - up-to-date
education to municipal CEOs, planning, zoning, conservation and economic development commissions, and other
key decision makers in the region. Resources: Quinebaug-Shetucket Heritage Corridor Management Plan, .
Quinebaug- Shetucket Heritage Corridor Action Plan, a Study of the Quinebaug-Shetucket Region of Connecticut
(National Park Service), a Historical Overview of the Quinebaug-Shetucket Region (National Park Service), New
England ArcView listserv and CT GIS users listserv.

The anticipated success of this program will be most apparent through the change in knowledge and
subsequent behavior of program participants. Examples of these anticipated behavior changes include the '
formation of Conservation Commissions, natural resource inventories, open space plans, historic preservation plans,
increased grant dollars received by Quinebaug-Shetucket Heritage Corridor towns, changes to subdivision and/or
zoning regulations to promote farmland preservation and open space protection, and the incorporation of new
technologies (ex. GIS) into the municipal governance system.

The outcome products desired will be publications detailing effective educational models and planning
methodologies that will best serve to educate the target audience on the importance of regional thinking when
working to preserve natural, cultural and historic resources.

Internal partners include the UConn College of Agriculture and Natural Resources. Specifically, the Natural
Resources Department assists in GIS training workshops and the Water Resources Team assists with NEMO
workshops and other land use and water quality workshops. Finally, the Economic Viability Team provides
information on appropriate economic development for rural communities.

External resources include the Quinebaug-Shetucket Heritage Corridor, which provides monetary and
resource support in addition to sponsoring workshops. If Congress approves expansion, then will become multi-
state. Other external resources are regional councils of government, which sponsor workshops and promote the
importance of regional thinking in natural, cultural and historic resource protection.

The group will work together to develop educational programs and methodologies that will not only prove
beneficial to towns in the Quinebaug-Shetucket Heritage Cormdor, but also to the state as a whole. This mult-town
approach will urge municipalities to begin thinking regionally and across political borders, further working toward
the greater goal of preserving the region's natural, cultural and historic resources. The topics of these programs will
focus on ways for towns to work together regionally through their individual Plans of Conservation and
Development, the Regional Plan of Conservation and Development and through other watershed level planning
efforts.

The educational method utilized will be presentations with supplemental written information. The number
of attendees is likely to vary by topic, town, and region.

The target audience will be planning and zoning commissions, conservation commissions, hustoric
preservation organizations, economic development commissions, boards of selectmen, and other groups in
Connecticut concerned with incorporating a regional approach into land use planning, historic preservation, and
resource conservatior.

An immediate evaluation of the program will be assessed through the attendees after the educational
program has concluded. A six month and one year follow-up with the program organizer will be conducted to help
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assess any changes which have occurred as a result of efforts. These changes could be in the form of inventories,
plans, regulation updates or new committees formed.

Land Use and Water Quality

Nonpoint source water pollution is the number one water resource impairment in the United States, and
urban stormwater runoff is the number one water quality problern for the nation's coastal areas, according to the
Environmental Protection Agency!. Nonpoint source pollution is generated by land use, which is decided at the
county and municipal levels of government, by local land use officials. This critical audience must be educated on
the causes, impacts, and remedial measures associated with the control of nonpoint source pollution.

Measures of success will be based upon a number of factors. For instance, success is measured by increases
in the numbers of: Connecticut communities hosting educational programs; communities composing watershed
management plans and/or open space plans; and school or research projects related to natural resource-based land
use planning and environmental stewardship of water resources. Impact is also measured by changes to town plans
and regulations.

This work will result in: educational workshops; PowerPoint presentations; peer-reviewed journal articles;
fact sheets; technical papers; abstracts and proceedings from regional and national conferences; web sites and
awards.

Partners include internal linkages located at the University of Connecticut’s Department of Natural
Resources Management and Engineering (NRME) and the Plant Science Department. Specifically, Dan Civco,
NRME faculty, provides remote sensing data and expertise. Also from NRME are Jack Clausen and Glen Warner,
both of which provide water pollution remediation expertise. The Plant Science/Landscape Architecture faculty
provide landscape and subdivision design expertise. Another internal linkage is the Cooperative Extension System
(CES). CES Forestry staff conduct complementary forest stewardship programs within watershed context. In
addition, CES Family and Community staff provide home-based water quality programs. Resources include external

linkages such as the US Fish and Wildlife Service, the Environmental Protection Agency (EPA), the National
Aeronautics and Space Administration (NASA) and the Connecticut Department of Environmental Protection (CT
DEP). The U.S. Fish and Wildlife Service provides funding for work in Lower Connecticut River watershed. EPA
Region One provides funding for work in Southwestern Connecticut and Westchester County, NY (MS). - - -
Additionally, the EPA Office of Water provides support for national workshops (MS). NASA provides funding
and data for expanding work related to the effects of sprawl on water and forest resources (MS). Lastly, CT DEP
_provides.funding for educational workshops and research in Connecticut.

The Nonpoint Education for Municipal Officials (NEMO) Project conducts educational programs targeting
local land use officials throughout Connecticut. The project has seven staff involved in developing and conducting
educational presentations, writing educational publications, creating methods for using remote sensing, geographic
information system and World Wide Web technologies for educational purposes, and interacting with local officials.
In addition, NEMO 1s working with groups in other states to adapt NEMO to their region.

NEMO project strateg1es revolve around increasing educational coverage of Connecticut communities,
reaching 100 of the state's 169 towns within this planning period. Nationally, it 1s planned to help local partners
adapt NEMO in 25 of the nation's 50 states dunng this planning period. One role within the NEMO Team is
liaison with state agencies, production of educational matertals, presenter of educational programs - both to
Connecticut and national target audiences, and oversight of national activities.

Target audiences for the program effort include local land use decision makers in Connecticut and natural
resources professionals in other states.

Evaluation techniques consist of yearly surveys in order to assess if learning and the desired results
occurred. Principal project contacts in Connecticut communities will be surveyed yearly to ascertain attitudinal
changes, changes to town documents and policies, and initiation of related research, education, watershed
management, and open space planning initiatives. These changes will also be documented through commission
mirutes, newspaper articles, letters and memos. Project contacts in other states will be surveyed yearly to ascertain
the progress and extent of NEMO adaptations: number of partner agencies; number of presentations; number of

local officials reached and funding.

Land Use and Water ity/ Geographic Information Systems (NEMO and NAUTILUS Projects

The programmatic area of focus is land use and water quality. In addressing these topics through inventory,
description and assessment, the geographic information system (GIS) technology is used. Qutreach efforts are
focused on the use of GIS as an effective tool for better land use planning and water quality management, especially
at the local level. Land use/water quality issues are of primary concern to a large portion of the state's population.

149



Measures of success are based upon increases in the numbers of: educational presentations prepared and
presented to local government groups and NGOs; towns implementing and using GIS for land use/water quality
planning; school programs implemented; users of sponsored GIS discussion lists; research grants awarded and
outcome of research aimed at using GIS to models links between land use and water quality. Other measures of
impact are based upon the anticipated development of internet-based educational materials and the number of hits
on the web site.

This work will result in web sites; interactive computer models; interactive GIS applications; published
results from research; PowerPoint computer slide presentations; GIS workshops and awards.

Partners include internal linkages such as the Laboratory for Earth Science Information Systems -
NEMO/NAUTILUS supported research activities, Maps and Geographic Information Center MAGIC) - GIS
outreach, Dan Civco and graduate students.

Resources include external linkages such as the National Aeronautics and Space Administration (NASA)
and the Environmental Protection Agency (EPA), both of which are sources of external funding. INASA has
provided the NAUTILUS research grant (MS) and the EPA has funded support of NEMO workshops in tier 5
National Estuary Projects (MS). Another important resource is the Connecticut Department of Environmental
Protection for their support on imperviousness/water quality GIS research. Lastly, the Nature Conservancy
provides watershed project support.

The NEMO and NAUTILUS Projects both make extensive use of GIS and related technologies to educate
local officials about GIS technology, land use and water quality. NAUTILUS is funded by NASA for a period of
three years. It focuses on creating locally useful land use and land cover data from remote sensing systems that can
be used to characterize forest fragmentation, sprawl and watershed imperviousness. NEMO 1s ongoing with
funding from USDA, DEP, EPA and other sources. Activities on these projects focus on outreach education, GIS
applications development, coordination of GIS activities among various project participants, WWW development,
oversight of several research projects. As a member of the NEMO/NAUTILUS team, collaboration with team
colleagues will focus on the following areas: education outreach with Connecticut municipalities; research design
and coordination; and collaboration with NAUTILUS partners in Maine, Massachusetts, Connecticut and New
Jersey.

The primary audience will include local government officials and staff, NGOs and the general public.
Informational workshops and seminars will be designed and offered that inform participants of GIS and its use in
land use and water quality management. Both NEMO and NAUTILUS have research and multi-state components.
Audiences that will be interested in research results will includé the above and state/federal agency staff and
NEMO/NAUTILUS collaborators in other states. In additional to workshops and seminars, other venues for
disseminating educational information and research findings will be the Internet and journal articles. Articles will be
submitted to GIS journals that describe NEMO and NAUTILUS research and its results. Secondary school
educators and librarians will also be involved. Schools offer an opportunity to work with and educate future
scientists and local officials; librarians have a unique role as points of contact for all types of information available to

the general and official publics.

It's worth noting that at this time offering GIS technical training courses designed for local officials and
NGOs is being explored. To this point in time, workshops have been focused on educating people about what GIS
is and how it can be used to support land use and water quality planning and assessment. It may be appropriate for
CES to offer technical training in this area. Technical training should and will be coordinated with other CES and
NRME GIS faculty. A decision should be forthcoming. Obviously, initiating such a program will significantly alter
my plans. It will result in the creation of printed training materials, exercises, workbooks, etc.

Targeted audiences for the program effort include local government officials, NGOs, and the general
public; state and federal staff (NASA, EPA, Conn. and other states); secondary schools; and librarians.

In order to assess if learning and/or results occurred, a workshop survey form will be developed and used
to obtain feedback on workshop content and presentation. This will be used to fine tune presentations and to solicit
input for future workshops. Impacts can be evaluated by annual surveys to identify GIS adoption in CT towns,
creation of GIS databases, and changes in local land use plans.

International Environmental Degradation
‘Many expect that as Third World nations undergo economic growth and economic development they will

increasingly contribute to global economic degradation, especially atmospherically. Moreover, some experts have
expressed concern that the measures imposed on debt ridden nations by the International Monetary Fund (e.g. land
consolidation, agricultural production for export, cuts in the minimal environmental monitoring) may actually be
aggravating the situation. Questions have also been raised about the role of multinational corporations operating in
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the Third World in increasing pollution there and globally. Firm answers to these speculations are essential to
understand, prepare for and possibly minimize the local and global impact of environmental degradation occurning
in developing countries.

Measures of impact are based upon a change in the understanding of the role of Western agents (IMF,
MNCs) in environmental degradation in developing regions. In addition, citations to research would serve as a
measure of success.

Desirable outcomes include peer reviewed articles.

An important partner is the Clark University Sociology Department (MS).

During the next two years, environmental, economic and demographic data will be assembled from
secondary sources for approximately 80 developing nations; analyze relationships among these variables; and publish
the results.

One strategy is the use of standard quantitative analyses using lagged multiple regression models.

Target audiences for the program effort include sociologists and economists specializing in environmental
and/or developmental studies as well as policy makers.

The only evaluation technique possible in this case is whether the research results are accepted for
publication in a peer reviewed journal.

Program of Landscape Architecture
There are many groups that influence the design of the built environment. While many of these bnng

significant specific knowledge, they do have the knowledge or training to bring together the myriad of issues related
to development. The landscape architect’s training and practice allow them to understand a wide range of issues
related to development, conservation and resource management and develop coherent solutions that address the
concerns of many stakeholders.

Measures of success include an improvement in knowledge and behavior with respect to land use,
significant research results and additional funding. The primary impact of involvement in community planning and
design would be better land use and land design decisions throughout the state. Some significant research results
could come from studies of past land use decisions and their impacts. There are many sources of funding for
community scale planning including; the communities themselves, regional planning groups, watershed based
groups, the state and foundations interested in wise-use of the land.

Outcome products desired include studies, which influence community planning, Extension publications
and community workshops.

Resources and partners include communities, foundations such as the Pew Charitable Trusts and the
Charles Stewart Mott Foundation and others within CANR working on related projects.

A key component of the program is that it provides an ongoing resource for the state that would address
the diverse issues of community planning and community design.

Strategies include workshops for professionals including (15-20 attendees), workshops for community
officials (15-20 attendees), present results at state and regional conferences (40-60 attendees) and publish results.

Targeted audiences for the program effort include professionals (landscape architects and community
planners) as well as community officials.

Evaluation techniques include changes in professional methodologies and possibly follow up studies to see
if changes have occurred.

Program of Landscape Architecture

Many groups influence the design of the built environment. While many of these bring significant specific
knowledge, they do have the knowledge Or training to bring together the myriad of issues related to development.
The landscape architect’s training and practice allow them to understand a wide range of issues related to
development, conservation, and resource management and develop coherent solutions that address the concerns of
many stakeholders.

The primary impact of involvement in community planning and design would be better land use and land
design decisions throughout the state. Some significant research results could come from studies of past land use
decisions and their impacts. There are many sources of funding for community scale planning including: the
communities themselves, regional planning groups, watershed based groups, the state and foundations interested in
wise-use of the land.

Outcome products desired include studies that influence community planning, Extension publications and
community workshops.
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Resources and partners include communities, foundations such as the Pew Charitable Trusts and the
Charles Stewart Mott Foundation, and others within CANR working on related projects.

This program provides an ongoing resource for the state that would address the diverse issues of
community planning and community desi

Strategies include workshops for professionals (15-20 attendees), workshops for community officials (15-
20 attendees), presentations of results at state and regional conferences (40-60 attendees), and published results.

Target audiences include professional landscape architects, community planners and community officials.

Evaluation techniques include changes in professional methodologies and possibly follow up studies to see
if changes have occurred.

Program of Landscape Architecture/Community Planning and Design
There are many groups that influence the design of the built environment. While most of these bring

significant specific knowledge to the process, they do not have the knowledge or training to bring together the
myriad of technical, aesthetic, cultural and economic issues related to development. Landscape architects’ training
and practice allow them to understand a wide range of issues related to community development, conservation, and
resource management and to develop coherent solutions that address the concerns of many stakeholders.

The primary impact of involvement in community planning and design would be more sustainable land use
and design decisions throughout the state. These would result both in strengthened cultural qualities of
communities, as well as increased ecological health of communities in a variety of scales and settings. Specific types
of i impact would be in the areas of open space planning, transportation planning, neighborhood revitalization, village
protection, watershed protection, and riparian corridor management, among others. Some significant research
results could come from studies of past land use decisions and their impacts, studio-based community design
projects involving students and community members, and studies of public perceptions of community quality.

Outcome products desired include: published studies, which influence community planning; Extension
publications; presentations at professional conferences and meetings; community workshops; and professional
workshops.

Resources and partners include: communities; non-profit agencies such as Quinnebaug-Shetucket Heritage
Corridor; regional chapters of the American Society of Landscape Architects; and granting organizations such as the
Pew Charitable Trust, the Charles Stewart Mott Foundation, and state and federal agencies.

This program is proposed as an ongoing resource for the state that would study and address the diverse
interests of sustainable community planning and design.

The work of this program would be carried out in two major ways: development of new knowledge
methodologies and insight about community planning through basic and applied research; and active application and
dissemination of community planning and design strategies through workshops and community planning and design
assistance. Each member of the group would develop the program through his or her own specific interests and
experience, in addition to comprehensive efforts involving all group members.

Target audiences include: professional landscape architects and planners; community officials; community
members; and students.

Evaluation techniques consist of surveying changes in professional methodologies, community
development patterns and specific community quality over time. .

Program of Landscape Architecture |
There are many groups that influence the design of the built environment. While many of these bring

significant specific knowledge, they do have the knowledge or training to bring together the myriad of issues related
to development. The landscape architect’s training and practice allow them to understand a wide range of issues
related to development, conservation and resource management and develop coherent solutions that address the
concerns of many stakeholders.

The primary impact of involvement in community planmng and design would be better land use and land
design decisions throughout the state. Some significant research results could come from studies of past land use
decisions and their impacts. There are many sources of funding for community scale planning including: the
communities themselves, regional planning groups, watershed based groups, the state and foundations interested in
wise-use of the land.

Outcome products desired include studies that influence community planning, Extension publications and
community workshops. '

Resources and partners consist of communities, foundations such as the Pew Charitable Trusts and the
Charles Stewart Mott Foundation, and others within CANR working on related projects.
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This program provides an ongoing resource for the state that would address the diverse issues of
community planning and community design

Strategies include workshops for professionals (15-20 attendees), workshops for community officials (15-
20 attendees), presentations of results at state and regional conferences (40-60 attendees), and published results.

Target audiences include professional landscape architects, community planners and community officials.

Evaluation techniques include changes in professional methodologies and possibly follow up studies to see
if changes have occurred.

Natural Resources/Earth Resources Information Systems

The overall goal for this faculty member over the next five years (and beyond) is to continue to build the
earth resources information systems program in NRME and the research conducted within LERIS (Laboratory for
Earth Resources Information Systems). The program has begun to receive national, and, in fact, international
recognition. This faculty member plans to increase that visibility and aspires to make this program the leading one of
its type in the northeastern United States, if not the country.

There are several research fronts currently engaged in and will continue into the next millennium. The first
is related to a major NASA-sponsored grant entitled: “Better Land Use Planning for the Urbanizing Northeast:
Creating a Network of Value-Added Geospatial Information, Tools, and Education for Land Use Decision Makers.”
[Co-Principal Investigator (with Chester Amold and Sandy Prisloe). NASA Regional Earth Science Applications
Center (RESAC), NRA-98-OES-08. January 1, 1999 — December 31, 2001. $1,100,000.]. ‘The Regional Earth
Science Application Center being developed is named NAUTILUS, for Northeast Access to Useable Technology in
Land Use planning for Urban Sprawl. NAUTILUS will focus on improving the technology for land-cover mapping
and GIS (Geographical Information Systems) applications, with an emphasis on Urban Sprawl, Impervious Cover
and Forest Fragmentation. This is a three-year project with expectations for continued funding beyond the initial
contract period.

A second long-term research area is the development of improved methods for remote sensing image and
other geospatial data processing. The intent is to investigate innovative technologies for the integration and analysis
of earth resources data from a variety of sources (airborne and satellite, optical and radar, DEM, GPS, and others)
and with vastly different properties (resolution, measurement space, time scale, etc.). This area of research will be
supported in part by the NASA RESAC grant, but will also be expanded through the NASA-funded Experimental
Program to Stimulate Competitive Research, or EPSCoR. Connecticut has just been designated an EPSCoR state,
and remote sensing is one of the five research thrust areas, of which this faculty member is the leader. One share of
the EPSCoR preparation grant will be used to establish contacts with colleagues at NASA centers (Goddard Space
Flight Center, Stennis Space Center) over the next year to help develop long-term NASA-sponsored remote sensing
research. Specifically, it will be proposed to continue research into the development of improved earth resource
information for both terrestrial and aquatic systems. In particular, high spatial and spectral resolution imagery will
be investigated for their use in detailed land cover mapping. These data include Landsat 7 ETM+; ASTER; SIR-C
Dual-band, Synthetic Aperture Radar (SAR); ADAR 5500 1-meter multispectral imagery; IFSARE 2.5 meter imagery
and DEM; and SI Jkonos 1-meter Panchromatic and 4-meter Multispectral satellite image data. Techniques to be
investigated include genetic algorithm neural network classification, wavelet-based data fusion, integration of optical
and microwave remote sensing data, and inclusion of non-remote sensing data, such as terrain, soils, anthropogenic
features, and others, in the classification process. This remote sensing topic area is closely aligned with the
objectives of the Land Cover and Land Use Change (LCLUC) interdisciplinary scientific theme within NASA’s
Earth Science Enterprise (ESE). This research area will have contacts at both NASA (William Campbell, Head,
Applied Information Science Branch, GSFC, Greenbelt, MD and Fritz Policelli, Stennis Space Center, MS) and the
EROS Data Center (Susan Maxwell, Raytheon, EROS Data Center, Sioux Falls, SD).

A product of this research will be the development of a set of integrated tools for the assimilation,
integration, and analysis of digital earth resources data for the purpose of land cover characterization. These tools
will be made available to the remote sensing user and land use decision-making communities, as well as ported to
specific commercial software systems. As satellite and computer technology improve, so will the techniques being
developed here continue to evolve. :

If the second submission (in Spring 2000) of the EPSCoR grant is successful, $5OO 000 annuallywﬂl be
made to Connecticut, with a share of this coming to this faculty member to continue remote sensing research.

The NRME Department's Earth Resources Information Systems program has been successful in attracting
first-class graduate students. This faculty member currently advises, directly, two doctoral degrees and four masters
degree students. It is anticipated that graduate enrollment will continue to be from 6 to 10 students at any given
time.
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Attendance of professional society meetings provides a forum for the delivery of research results. This
faculty member has historically attended at least two meetings annually. This number, too, will increase over the
next five years given the NASA RESAC and EPSCoR projects.

This work will result in publications for research results. Typically, this faculty member authors or co-
authors two to four refereed journal articles and four to eight full-length conference proceedings papers annually.
This level is expected to be maintained, or in fact increased, given the numbers of graduate students conducting
geoprocessing research. Delivery of research results will include not only traditional print medium, but also
electronic media including CD-ROM and the Internet. The new server being established in LERIS as part of the
NASA RESAC project will facilitate the latter. The research publications from NRME/LERIS have received
several national awards including: ASPRS ESRI Award (1= Place) for Best Scientific Paper in GIS, 1998; ASPRS
ERDAS Award (204 Place) for Best Scientific Paper in Remote Sensing, 1999. The quality of the research and the
publications stemming from that research will continue to be competitive for such awards and recognition in the
future.

Partners will include close relationships with sc1ennsts from NASA and USGS to help foster an improved
research collaboration with federal agencies and their programs within NASA, the Earth Science Enterprise
(formerly Mission to Planet Earth) and within USGS, the Global Land Cover Characterization Program. This
faculty member plans on becoming more involved with the Federal Geographic Data Committee (FGDC) as part of
its metadata standards and earth cover classification programs. Partners in the University include colleagues in the
Cooperative Extension System, especially the NEMO project. The NASA RESAC grant establishing NAUTILUS is
an example of that collaboration. Partners at UConn and elsewhere in Connecticut include those investigators at
other educational institutions that are participating in the EPSCoR Remote Sensing Thrust Area. Those include
faculty from: Departments of Civil and Environmental Engineering, Geography; Ecology and Evolutionary
Biology, The University of Connecticut - Storrs; Southern Connecticut State University, New Haven, CT;
Department of Biology and Environmental Science, University of New Haven; Department of Engineering, Trinity
College, Hartford, CT; Department of Electrical Engineering, University of Hartford, West Hartford, CT;
Department of Civil Engineering, The University of Hartford, West Hartford, CT.

Key components of the project include: audiences; remote sensing and geospatial data user community;
land use and land cover mapping scientists; land management professionals; traditional and non-traditional students
in higher education; teachers and students from K-12 education; educational strategies; series of integrated hands-on
workshops with 12-15 participants each on the principals and applications of remote sensing, geographic
information systems, global positioning systems; a strategy for a long-term series of offerings is being coordinated
with colleagues from the Cooperative Extension Service; web-based curriculum development i.e. ASPRS Remote
Sensing Core Curriculum; enhancement of undergraduate and graduate curriculum in earth resources information
systems to be facilitated with education and training-oriented grants e.g. Curriculum Development, Implementation,
and Internet-based Distribution for Introductory and Advanced Remote Sensing. Connecticut Space Grant College
Curriculum Development Award, May 1999 - April 2000, $ 4,100.

For EPSCoR, for example, quarterly reports and semi-annual meetings will assist in documenting research
results and plans; for the NASA RESAC research, applications, and outreach, quarterly reports and regular meetings
amonyg the investigators; for workshops developed and delivered, an assessment tool consisting of pre- and post-
surveys will assist in documenting the effectiveness (success) of the workshops in terms of delivering the message.

Given the very dynamic fields of remote sensing, GIS, and GPS, CANR (NRME, CES, and other units)
faculty and staff need to be abreast of the latest developments and applications. This will require attendance of
regional and national professional society conferences (e.g., ASPRS), national users' group meetings (e.g., ESRI), and
participation in short courses and workshops offered by geoprocessing software developers (e.g., ArcInfo, ArcView,
Imagine, ER Mapper, etc.). Release time and financial support is needed, perhaps in the order of $10,000 to $15,000
annually.

Natural Resources and Land Use

Connecticut’s 1.8 million acres of forest provide the raw material for over 350 forest products processing
and manufacturing firms, which collectively employ 3,600 citizens and contribute over $400 million annually to the
state’s economy. They also clean air and water, provide habitat for wildlife, and provide recreational opportunities
for nearly a million citizens each year. Research shows that Connecticut is losing some 11,000 acres of forest
annually to development, and that forest fragmentation has caused the average forested parcel size to decline 34%
over the past 20 years. Municipalities have many new G.I.S. and other spatial data tools available to them to assist in
resource protection planning, but lack expertise in their use.
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Measures of success include: municipalities with effective plans for natural resource management and
protection; municipal and regional officials knowledge gained; forested acres under stewardship plans; forested acres
enhanced for wildlife, forest products production and other benefits; important forested acres protected from
conversion to other uses; knowledge gained by forest owners, natural resource professionals and forest products
harvesters. |

Outcome products desired include: model plans; workshops and short courses; comprehensive continuing
education program involving UConn upper-class student projects; and Extension publications.

Resources/ partners of the program effort include QSHC, Inc. (MS), regional councils of governments and
the University of Massachusetts Extension (MS).

Comprehensive outreach program including municipal level workshops, regional workshops, hands-on
training at UConn College of Agriculture and Natural Resources and branch campuses and internet based outreach
efforts.

Municipal officials, regional and municipal planners and land trusts make up the target audience for the
program effort.

Evaluation techniques consist of pre and post evaluations as well as lag-time follow-up to measure the
extent of adoption into municipal planning processes and plan implementation.

Patagonia Project Partnership
The focus is to carry out natural resources research at Torres del Paine National Park, Chile.

Measures of success are based upon anticipated research results and grant dollars received. Areas
considered are herbivore-vegetation relationship and fisheries. Many questions will be answered in relation to
guanaco's (South American camelid) social behavior and vegetation. Research studies on the native fish species at
the park has been limited, thus any information gathered will be highly valuable for their management, specially their
relation with the sport-introduced fish species. Both will be highly benefited by the work done with Geographic
Information Systems. '

With respect to grant dollars received, $20,000 was obtained through a research expedition that helped us to
visit and conduct research for two weeks in January 1999. The Research Foundation provided airfare funding for
two researchers, while one researcher and two graduate students were paid with research expedition funding.

Any research conducted by UConn teams at the Torres del Paine National Park will be more than welcome
since this is a remote and abandoned area of Chile. The research done at this park is critical considering that this is
one of the nine worldwide reserves of the biosphere under the UN program.

Desired outcomes include the publishing of research results. Scientific as well as popular papers will be
published once the information has been accumulated. For now scientific and popular slide presentations have been
done based on the knowledge accumulated during the last research expedition.

There are both internal and external partners of the research effort. Internal linkages include Margaret
Rubega and Chris Elphick, located in the Ecology and Evolutionary Department. External Linkages include:
Claudio Venegas, Universidad de Magallanes, Chile; Rick Relyea, University of Pittsburgh; Michael Bank, University
of Maine; Melissa Grigione, Defenders of Wildlife; and Ron Sarno, Cancer Research Institute;

In the summer of 1999, a major research proposal will be submitted to public and private organizations to
establish a long-term research at the Torres del Paine National Park.

Research has been conducted with guanacos for the past 20 years at the park. Park managers are in need of
a broader research that will include other wildlife species (mountain lion, small mammals, and waterfowl) fish
species and vegetation communities. There is also need for the building of park maps with the help of GIS. This
research project should have a minimum duration of ten years.

Important methods include field research and lab research, both of which will be conducted. Lab research
will be conducted at the University of Connecticut or at the Universidad de Magallanes, Chile. Although Torres del
Paine National Park will receive most of the research attention, some research will be conducted in private
rangelands located adjacent to the park. Research conducted at these sites will have to do with wildlife-livestock
relationships.

In order to assess if results occurred, Masters and Ph.D. theses, in addition to, scientific and popular
publications will serve as the evaluation techniques.

Branford River Stewardship Project
Many Connecticut residents are unaware of environmental and health concerns related to water. This is

particularly true as it relates to individual actions and how they impact water quality. The focus of these efforts is
nonpoint source pollution as it relates to individual decisions and actions in the home environment. A major focus
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of the CT CES water quality education is the adoption of appropriate landscape management practices. In addition
to landscape practices, however, the programs will address care and maintenance of septic systems, household
hazardous waste management, pet waste management and others as relevant to target audience. With respect to the
Branford River Stewardship Project there is both an education and research component to further provide data on
the actual impact of residential education model.

Anticipated measures of success and impact are based upon a number of factors such as research results,
external funding and knowledge gained. Research Results - Paired Watershed Study - impact of implementation of
residential Best Management Practices; Grant Dollars Received - 319 (preproposal submitted 1/31/99); Knowledge
gained, behaviors changed, sustainable landscape designs adopted; Presentations Made - State and National Meetings
(St. Louts); Collaboration with School of Education: Educational Psychology - Cumculum Development and
support funding (Grant applications to NSF and others).

Among the desired outcome products are peer reviewed articles, Extension publications and residential
stewardship property assessment tools. Hopefully, the peer reviewed articles will be focus on the educational format
(volunteer), teaching neighborhood concept and paired watershed study. Also desired are CD ROMs and an exhibit
designed for use at professional conferences.

There are both internal and external linkages associated with the project. The internal partners are located
at the University of Connecticut. UConn collaborations are with the College of Agriculture and Natural Resources’
Department of Plant Science and Department of Natural Resources Management and Engineering. Another
UConn collaboration is with the Department of Educational Psychology, which is part of the School of Education.
External Partners include the Branford River Project and the Department of Environmental Protection (if 319
funded).

This will continue to be an ongoing program. Volunteer training has been completed; water quality base
data is being collected and the training for the teaching neighborhood in the paired watershed study will begin in
summer 1999. '

Residential best management practices will be taught by the volunteers and implemented by residents
receiving the information. Education will continue through local volunteers via direct education, exhibits and the
media. This project will serve as a model for other efforts, beginning with the Residential Water Quality
Stewardship Project funded under USDA Water Quality Initiative funds.

Audiences will include Branford community-at-large, residents within the Paired Watershed Study area and
area schools (teachers and students). Methods will include direct education (group presentations and exhibits); one-

‘on-one education with residents in study neighborhood and working with local teachers and students. The

volunteers trained will provide most of the education. On-going educational opportunities will be prov1ded by
faculty from the University of Connecticut. An estimated 1,500 Branford residents will participate in educational
program/opportunities. '

The target audiences inchude residential consumers, teaching neighborhood residents (paired watershed
study), students and teachers.

Evaluation techniques consist of pre/post test of volunteers trained, interview of volunteers (contracted
with Educational Psychology Dept.), pre/post surveys of residents in Paired Watershed Study and post program
evaluations to assess knowledge gained and skills learned by program participants.

Fund for Rural America Project: Agriculture in New England
Within New England, the dairy industry is the major commodity group affected by changes in federal

agricultural programs. The dairy industry is the most significant agricultural sector in the region with almost $1
billion in sales annually. However, the profitability and long-term viability of this sector is a matter of growing
concern. The industry is declining in terms of number of farms and land in farms.

Anticipated measures of success are based upon the change in knowledge or behavior of the program
participants. For instance, the agricultural community, political leaders, and the public at large will learn about
general trends in agricultural and natural resource based industries, particularly dairy. Moreover, at least 100 dairy
farmers will benefit from assistance in analyzing profitability of alternative management strategies and on-farm
Income generating Opporturiues.

Desired outcomes from research efforts include journal articles, abstracts, conference presentations,
workshop presentations, M.S. thesis, Extension publications and fact sheets.

Partners of the research project consist of governmental agencies and graduate students at the University of
Connecticut. Specifically, the USDA, CT Department of Environmental Protection and the CT Department of
Agriculture are valuable resources. Also valuable resources/partners are the Farm Bureau and the Advisory Board
for Fund for Rural America Project. Lastly, graduate research assistants.
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The emphasis here is on analyzing potential alternative on-farm income generating opportunities for dairy
farmers. The overall objective is to develop research and outreach programs that will provide assistance to
individual producers and farmers who are seeking to expand or diversify into new agricultural enterprises such as
agritourism, aquaculture, or specialty crop production. Project Duration: 1998-2001.

Important strategies or methods include survey development and implementation, analysis of survey data,
development of case studies, workshops for dairy producers on alternative activities and the preparation of technical
report and journal articles.

Target audiences for the research effort includes government agencies (CT DOA; CT DEP; USDA), state
legislature, faculty at the University of Connecticut and other universities (MS), environmental organizations, and the
Farm Bureau.

The evaluation technique for this project is the use of surveys. Industry members and others who deal with
the industry in an official capacity will be surveyed to determine knowledge gained and number of producers starting
new on-farm income generating opportunities.

Sustainable Landscapes
America's landscaping and gardening tradition as well as suburban land development has increasingly

impacted remaining natural ecosystems. To reconnect as matly plant and animal species as possible and to rebuild
suburban ecosystems requires restoring the ecology of one’s own backyard. Sustainable landscapes and cultural
landscape ecology techniques and practices are systems of gardening that use many of the same principles that
natural ecosystems utilize. Basically they are about reducing waste, energy and matenials. Actions that are taken at
the individual level can have positive environmental consequences including sustainable landscapes. Cooperative
Extensions focus will be statewide with consumers as the major audiences.

Measures of success will include implementation of new plant varieties, changed design approach within the
landscape and utilization of new landscape management practices. The anticipated impact will be designing and
creating sustainable landscape systems that imitate nature and turn the problems into solutions.

- Desired outcomes include a slide set as well as two new Extension publications on sustainable landscapes.

The internal resource is the University of Connecticut’s Department of Plant Science. External resources
are the Connecticut Nurserymen’s Association and Connecticut Groundskeepers Association.

This will be an ongoing program. The major thrusts of this program will be to establish and promote
environmentally sustainable management guidelines for use in urban, suburban and rural location. Practices utilizing
sustainable management guidelines include: recycling of existing organic material such as leaves (mstead of
purchased bark mulch), utilizing xerophytic plants on dry sites, utilizing disease, insect and deer resistant plants,
utilizing plants to attract pollinators, butterflies and wildlife, and utilizing slow release organic fertilizers that produce
less leachate runoff. _

Audiences will be primarily consumers, residential properties and interested individuals. Methods will
include presentations to consumers, industry meetings, master gardener programs and training. 5,000 consumers
will be reached. Research strategy will include design and development by this author, consultation with CANR
faculty, literature review and professional conference attendance.

Target audiences include residential consumers, gardeners and landscape service providers.

Evaluation techniques consist of surveys with respect to the knowledge gained by program participants.

Water Quality

Nonpoint source water pollution is the number one water resource impairment in the United States, and
urban stormwater runoff is the number one water quality problem for nation's coastal areas, according to the
Environmental Protection Agency!. Nonpoint source pollution is generated by land use, which is decided at the
county and municipal levels of government, by local land use officials. This critical audience must be educated on
the causes, impacts, and remedial measures associated with the control of nonpoint source pollution.

One measure of success is based on.the number of Connecticut communities hosting educational programs.
Also reflecting success are the numbers of communities composing watershed management plans and/or open
space plans and the numbers of school projects and research projects related to natural resource-based land use
planning and environmental stewardship of water resources. Other measures are the changes made to town plans
and regulations. :

Desired outcomes include educational workshops, PowerPoint presentations, peer-reviewed journal articles,

fact sheets, technical papers, abstracts and proceedings from regional and national conferences, web sites and
awards.
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There are both internal and external resources/partners that are associated with this program. Internal
resources/ partners are located at the University of Connecticut’s Department of Natural Resources Management
and Engineering (NRME), the Cooperative Extension System (CES) and other UConn faculty. Specifically, NRME
faculty (Dan Civco) provides remote sensing data and expertise. NRME faculty (Jack Clausen, Glen Warner) also
provides water pollution remediation expertise. Plant Science/Landscape Architecture faculty provide landscape
and subdivision design expertise. CES Forestry staff conduct complementary forest stewardship programs within
watershed context. Lastly, CES Family and Community staff provide home-based water quality programs. External
partners consist of state and federal agencies such as the Connecticut Department of Environmental Protection (CT
DEP), the United States Environmental Protection Agency (EPA), the U.S. Fish and Wildlife Service and the
National Aeronautics and Space Administration (NASA). For instance, CT DEP provides funding for educational
workshops and research in Connecticut. EPA Region One provides funding for work in Southwestern Connecticut
and Westchester County, NY (MS). EPA Office of Water provides support for national workshops (MS). The U.S.
Fish and Wildlife Service provides funding for work in Lower Connecticut River watershed. NASA provides

funding and data for expanding work related to the effects of sprawl on water and forest resources (MS).
The Nonpoint Education for Municipal Officials (NEMO) Project conducts educational programs targeting

local land use officials throughout Connecticut. The project has 7 staff involved in developing and conducting
educational presentations, writing educational publications, creating methods for using remote sensing, geographic
information system and World Wide Web technologles for educational purposes, and interacting with local officials.
In addition, NEMO is working with groups in other states to adapt NEMO to their region.

NEMO project strategies revolve around increasing educational coverage of Connecticut communities,
reaching 100 of the state's 169 towns within this planning period. Nationally, the plan is to help local partners adapt
NEMO in 25 of the nation's 50 states dunng this planning period. One role within the NEMO Team is overall
coordination of team activities, grant writing and administration, liaison with federal and state agencies, production
of educational materials, presenter of educational programs - both to Connecticut and national target audiences, and
oversight of national activities.

Targeted audiences for the program effort include both local land use decision makers in Connecticut as
well as natural resource professionals/peers in other states.

In order to assess if learmng and results occurred, surveys will be used as evaluation tools. Principal project
contacts in Connecticut communities will be surveyed yearly to ascertain attitudinal changes, changes to town
documents and policies, and initiation of related research, education, watershed management, and open space
planning initiatives. These changes will also be documented through commission minutes, newspaper articles,
letters and memos. Project contacts in other states will be surveyed yearly to ascertain the progress and extent of

NEMO adaptations: number of partner agencies; number of presentations; number of local officials reached;
funding.

Water Quality

Nonpoint source water pollution is the number one water resource Jmpeurrnent in the United States, and
urban stormwater runoff is the number one water quality problem for nation's coastal areas, according to the
Environmental Protection Agency!. Nonpoint source pollution is generated by land use, which is decided at the
county and mumc1pal levels of government, by local land use officials. This critical audience must be educated on
the causes, impacts, and remedial measures associated with the control of nonpoint source po]luuon

Anticipated measures of success are based upon: the number of Connecticut communities hosting
educational programs; changes to town plans and regulations; the number of communities composing watershed
management plans and/or open space plans and the number of school projects and research project related to
natural resource-based land use planning and environmental stewardship of water resources.

Outcome products desired: educational workshops; PowerPoint presentations; peer-reviews journal
articles; fact sheets; technical papers; abstracts and proceedings from regional and national conferences; web sites
and awards.

There are both internal and external partners that are associated with this program. Internal
resources/ partners are located at the University of Connecticut’s Department of Natural Resources Management
and Engineering (NRME), the Cooperative Extension System (CES) and other UConn faculty. Specifically, NRME
faculty (Dan Civco) provides remote sensing data and expertise. NRME faculty (Jack Clausen, Glen Warner) also
provides water pollution remediation expertise. Plant Science/Landscape Architecture faculty provide landscape
and subdivision design expertise. CES Forestry staff conduct complementary forest stewardship programs within
watershed context. CES Family and Community staff provide home-based water quality programs. Lastly, UConn
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Civil Engineering faculty (Dr. Norman Garrick) and graduate students will provide design for alternative surfaces to
promote infiltration.

External partners consist of state and federal agencies such as the Connecticut Department of
Environmental Protection (CT DEP), the United States Environmental Protection Agency (EPA), the US Fish and
Wildlife Service and the National Aeronautics and Space Administration (NASA). For instance, CT DEP provides
funding for educational workshops and research in Connecticut. EPA Region One provides funding for work in
Southwestern Connecticut and Westchester County, NY (MS). EPA Office of Water provides support for national
workshops (MS). The US Fish and Wildlife Service provides funding for work in Lower Connecticut River
watershed. NASA provides funding and data for expanding work related to the effects of sprawl on water and
forest resources (MS).

The Nonpoint Education for Municipal Officials (NEMO) Project conducts educational programs targeting
local land use officials throughout Connecticut. The project has 7 staff involved in developmg and conductmg
educational presentations, writing educational publications, creating methods for using remote sensing, geographic
information system and World Wide Web technologies for educational purposes, and interacting with local officials.
In addition, NEMO is working with groups in other states to adapt NEMO to their region.

NEMO project strateg1es revolve around increasing the educational coverage of Connecticut communities,
reaching 100 of the state's 169 towns within this planning period. One role within the NEMO Team is overall
coordination of Connecticut municipal programs, grant writing and administration, liaison with state agencies,
production of educational materials, presenter of educational programs. This involves management of a DEP grant
to conduct NEMO programs for the Quinnipiac River watershed towns that will likely develop mto a multd-year
effort. A project is being co-managed with Sandy Prisloe to produce an impervious surface buildout for the
Litchfield Hills Council of Elected Officials. The information will be folded into educational presentations for the
land use boards and commissions in the member towns, this will also likely develop into a multi-year effort.

The target audience for the program effort consists of local land use decision-makers in Connecticut.

In order to assess if learning and results occurred, surveys will be used as evaluation toels. Principal project
contacts in Connecticut communities will be surveyed yearly to ascertain attitudinal changes, changes to town
documents and policies, and initiation of related research, education, watershed management, and open space
planning injuatives. These changes will also be documented through commission minutes, newspaper articles,
letters and memos. Project contacts in other states will be surveyed yearly to ascertain the progress and extent of

NEMO adaptations: number of partner agencies; number of presentations; number of local officials reached;
funding.

Water Quality

The Watershed Projects in the lower Connecticut River valley are an action in accordance with the
President's Clean Water Action Plan (CWAP). These watershed projects implement the Federal Government's
"Four Action Tools" by: working within a watershed approach; working to strengthen federal, state and local water
quality standards based on a watershed view; promoting natural resource stewardship and educating citizens and
officials.

This watershed work combines the efforts of two Cooperative Extension groups, Nonpoint Education for
Municipal Officials (NEMO) and Forest Stewardship. Wotk with the Forest Stewardship program includes all

issues involved with land protection in the watersheds. These projects also involve the Sea Grant Clean Waters

program.

Work with the NEMO project focuses on Nonpoint source pollution education. Nonpoint source water
pollution is the number one water resource impairment in the United States, and urban stormwater runoff is the
number one water quality problem for nation's coastal areas, according to the Environmental Protection Agency.
Nonpoint source pollution is generated by land use, which is decided at the county and municipal levels of
government, by local land use officials. This critical audience must be educated on the causes, impacts, and remedial
measures associated with the control of nonpoint source pollution.

Impacts and outcomes of these projects over their project lives will include working with each town within
the watersheds toward adapting planning and zoning measures to protect their natural resources while permitting
development where it will be least harmful to water resources. Anticipated results include: changes to town plans
and regulations; work with watershed communities in composing watershed management plans and open space
plans; a number of school projects and research projects related to natural resource based land use planning; and
environmental stewardship of water resources.

Forest Stewardship impacts and outcomes will be measured by a preliminary and follow-up survey
mechanism based on changes in behavior toward a land owner's property, the number of stewardship plans within
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the watersheds, the number of contacts with state and certified foresters and the amount of land permanently
protected as open space during the projects.

Desired outcomes include: educational workshops; PowerPoint presentations; presentations to and
proceedings from state, regional and national conferences; web sites and awards. Also desired are publications
aimed toward residents in the watersheds.

There are both internal and external partners associated with the program. The internal linkages are located
at the University of Connecticut’s Department of Natural Resources Management and Engineering (NRME) and
the Cooperative Extension System (CES). Specifically, NRME faculty (Dan Civco) provides remote sensing data
and expertise. CES Forestry staff conduct complementary forest stewardship programs within watershed context.
CES Family and Community staff provides home based water quality programs. External partners consist of state
and federal agencies such as: the Connecticut Department of Environmental Protection (CT DEP); the U.S.
Environmental Protection Agency; the Nature Conservancy and potentially the National Park Service. In addition
to those listed, the projects are currently funded by the U.S. Fish and Wildlife Service.

The watershed projects, located in the lower Connecticut River valley, focus on community outreach and
non-regulatory actions as described by their Committee goals. The projects inventory the water, land, and cultural
resources of the watershed using GIS technology, and analyze that information in order to identify priority areas
best suited for conservation and growth. The Projects work with local officials and the public to pursue their goals,
and direct information and education to key audiences in the watershed. Understanding that watershed boundaries
do not recognize town boundaries, is a key element of this project. CES staff educates town residents and municipal
officials so they understand that decisions made in each town - by residents and officials alike - affect the shared
resources of each watershed.

Perhaps the most important strategies or methods are information and education. Knowing that watershed
boundaries do not recognize town boundaries, watershed committee members work toward balancing conservation
and development within the watershed in order to preserve their communities' sense of place and their rivers' water
quality. Information about the condition, location and sigpificance of cultural and natural resources helps land use
decision-makers and landowners know what they have. Education helps them know what their options are and how
they can make a difference.

Target audiences for the program effort include municipal officials, forest land owners and riparian
homeowners, which are local non-profit organizations.

~ In order to assess if learning and results occurred, surveys will be used as evaluation tools. Principal project
contacts in watershed communities will be surveyed yearly to ascertain attitudinal changes, changes to town
documents and policies. The local watershed committees' work will be documented at each watershed committee
meeting to ascertain progress in the watershed work. Also, initiation of related research, education, watershed
management, and open space plannmg initiatives will be documented on a yearly basis. These changes will also be
documented through commission minutes, newspaper articles, letters, memos, and year end reports.

Residential Water Quﬁ:y

Excess nitrogen in Long Island Sound produces eutrophication conditions in many areas of the Sound in
the spring and summer. The Long Island Sound Comprehensive Management Plan calls for a 58.8% reduction in
nitrogen loading to the Sound. Some of the excess nitrogen in the Sound comes from rionpoint sources such as
fertilizer applied to lawns. There is little information about the amount of nitrogen fertlizer applied to lawns in
Connecticut by homeowners and commercial lawn care providers. Information about the nitrogen fertilizer
practices of homeowners and commercial lawn care companies is needed to develop an educational program for the
use of best management practices for application of nitrogen fertilizer to lawns.

Measures of success are based upon the anticipated results of a survey of residential and commercial
nitrogen-fertilization practices on lawns.

Desired outcomes includes publications and Extension bulletins. For example, a peer-reviewed publication
of the survey results of residential and commercial nitrogen-fertilization practices on lawns is desired. Also desired
are Extension bulletins about best management practices for management of lawns to minimize nitrogen pollution
of Long Island Sound.

In order to assess if learning/results occurred, pre and post tests will be given to volunteers who will be
trained to provide education about best management practices for nitrogen fertilization of lawns. Pre and post tests
will be given to homeowners and commercial lawn care providers who will be trained by the volunteers to
implement best management practices for nitrogen fertilization of lawns.
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Water Quality

Nonpoint source water pollution is the number one water resource impairment in the United States, and
urban stormwater runoff is the number one water quality problem for nation's coastal areas, according to the
Environmental Protection Agency. Nonpoint source pollution is generated by land use, which is decided at the
county and municipal levels of government, by local land use officials. This critical audience must be educated on
the causes, impacts, and remedial measures associated with the control of nonpoint source pollution.

Anticipated measures of success or impact are based upon: the number of Connecticut communities
hosting educational programs; the number of communities composing watershed management plans and/or open
space plans; the number of school projects and research project related to natural resource-based land use planning
and environmental stewardship of water resources and changes to town plans and regulations.

Desired outcome products include: educational workshops; PowerPoint presentations; peer reviewed
journal articles; fact sheets; technical papers and abstracts and proceedings from regional and national conferences.
Also desired are web sites, computer programs to assist end user and awards.

There are both internal and external partners that are associated with this program. Internal
resources/partners are located at the University of Connecticut’s Department of Natural Resources Management
and Engineering (NRME), the Cooperative Extension System (CES) and other UConn faculty. Specifically, NRME
faculty (Dan Civco) provides remote sensing data and expertise. NRME faculty (Jack Clausen, Glen Warner) also
provides water pollution remediation expertise. Plant Science/Landscape Architecture faculty provide landscape
and subdivision design expertise. CES Forestry staff conduct complementary forest stewardship programs within
watershed context. Lastly, CES Family and Community staff provide home-based water quality programs. External
partners consist of state and federal agencies such as the Connecticut Department of Environmental Protection (CT
DEP), the United States Environmental Protection Agency (EPA), the US Fish and Wildlife Service and the
National Aeronautics and Space Administration (NASA). For instance, CT DEP provides funding for educational
workshops and research in Connecticut. EPA Region One provides funding for work in Southwestern Connecticut
and Westchester County, NY (MS). EPA Office of Water provides support for national workshops (MS). The US
Fish and Wildlife Service provides funding for work in Lower Connecticut River watershed. NASA provides
funding and data for expanding work related to the effects of sprawl on water and forest resources (MS).

NEMO project strategies revolve around increasing educational coverage of Connecticut communities
through technical presentations and interactive web sites. One role within the NEMO Team is overall coordination
for the web site design, publications and graphics, production of educational materials, computer programming,
presenter of educational programs. Additional projects include education on natural landscaping and low impact
development. ,

The target audiences for the program effort consist of local land use decision makers in Connecticut as well
as natural resource professionals/peers in other states. '

In order to assess if learning and results occurred, surveys will be used as evaluation tools. Principal project
contacts in Connecticut communities will be surveyed yearly to ascertain attitudinal changes, changes to town
documents and policies, and initiation of related research, education, watershed management, and open space
planning initiatives. These changes will also be documented through commission minutes, newspaper articles,
letters and memos. Project contacts in other states will be surveyed yearly to ascertain the progress and extent of
NEMO adaptations: number of partner agencies; number of presentations; number of local officials reached;

funding.

Warter Resources

Nonpoint source pollution remains as the primary cause of water quality problems in the United States,
including Connecticut (US EPA, 1998). The primary sources of nonpoint source pollution are agriculture and urban
stormwater runoff. Agriculture is the leading source of impairment in the Nation’s waters, contributing to
impairment of 25% of river miles, and 19% of lake acres assessed. Urban runoff contributes to impairment of 5%
of river miles, 8% of lake acres, 18% of estuaries, and 7% of wetlands. Various management practices are used and
proposed to reduce nonpoint source pollution but the effectiveness of such measures is largely unknown. The
citizens of the U.S. stand to gain from water quality improvements resulting from the implementation of nonpoint
source controls. :

Success will be measured by the adoption of nonpoint source control strategies developed through this
program and ultimately by improvements in water quality.

. Desired outcomes of the program effort include publications and presentations. For instance, this program

will generate one peer-reviewed article every two years. In addition, Extension documents and presentations will be
prepared.
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Externally, the primary partners will be the Branford River Alliance, the town of Branford, the Connecticut
Department of Environmental Protection and the U.S. Environmental Protection Agency and all groups currently
cooperating, and will continue to cooperate, in nonpoint source research projects.

The Branford River Project (1998-2001) includes educational, soils, and water quality monitoring
components.

The techniques used in this project are water quality and quantity monitoring to test if education is effective
on reducing stormwater impacts from residential developments. Education will be used to teach nonpoint source
pollution control to Extension audiences.

The target audiences are primarily the state and federal agency personnel in Connecticut and elsewhere in
the nation. Secondarily, the citizens of the state of Connecticut as they contribute to nonpoint source pollution are
also target audiences.

In order to assess if results occurred, results in this research are obtained through water quality

Wildlife Diseases ,

Botulism is a recurring cause of severe die-offs of waterfowl each summer. Cases occur here in Connecticut
on small lakes and ponds and on larger lakes of the mid-west and west where thousands of birds sometimes die.
The organism Clostridium botulinum is carried from placeto place in the GI tract of migrating birds. Great
progress could be had if one understood how to treat the soil where the organism occurs to kill the agent or to
generate an oral vaccine that could be distributed in the form of pelleted feed.

The measures of success are based upon anticipated research results and possible external funding. Ducks
Unlimited or Pfizer might fund this research; however, real success would be finding a means to provide an oral
vaccine at low cost that would be effective and not destroyed in the gut. The public relations from being able to
prevent losses at local ponds would be great.

Desirable outcomes of this work include the invention of a commercial vaccine as well as the publication of
peer-reviewed articles. .

Some of the partners of this research project include: Larry Silbart - immunologist; Pfizer, Inc.; Antomo E.
Garmendia - microbiologist; and Steven Geary - microbiologist.

The key components of the five-year (2000- 2005) research project description are as follows. Flrst and
foremost is to generate a killed Cl botulinum. Next, it will need to incorporated in feed so as to test it in ducklings.
After, testing it in ducklings, it will be tested in other waterfowl.

The strategy is to grow Cl botulinum in flasks, test various ways to kill the organism and harvest the toxin,
test doses or alteration required for safety and to induce oral vaccination, vaccinate birds and then challenge them
with live bacteria in feed.

Target audiences are the public who would be very happy to know that a vaccine could be distributed to
protect the waterfowl in their lakes and ponds. Audubon, Ducks Unlimited and waterfowl hunters would benefit.

Evaluation techniques are based upon anticipated research results. Results will have occurred if a vaccine
can be fed and it protects against challenge, then the distribution of pellets could be done as field testing, where the
disease commonly occurs.

Wildlife Ecology and Management
Research Focus: The Wildlife Conservation Research Center (WCRC) was established by the University of

Connecticut Board of Trustees in February 1997 to conduct state-of-the-art research of benefit to wildlife
conservation. The Center blends research mission with education and outreach goals, drawing upon resources of
the land grant university plus the flexibility of private support. State, federal, and private partnerships are created to
achieve murual research objectives. The Center aspires to become self-sustaining through gifts and endowments.
The mission is to provide a proactive research program for addressing wildlife conservation concerns, often outside
the scope of traditional mandates, by means of scientific research, outreach and education.

Anticipated measures of impact include: 1) conducting scientific research which addresses ecological needs
of wildlife populations and their habitats; 2) using scienufic research in fostering enlightened stewardship of wildlife
resources; 3) assisting landowners, organizations, state and federal wildlife resource agencies, and others in
conservation of wildlife resources; 4) enhancing public knowledge of wildlife values, conservation principles, and
sound management practices by providing access to high quality information and products; and 5) promoting
cooperation and high professional standards for wildlife research and conservation among resource users, managers,
agencies, educators and the public.

The Wildlife Conservation Research Center has been established to conduct research on the ecology and
management of wildlife, primarily in Connecticut and the Northeast, and to help address concerns arising from

162

"3

1
S—

-

.
o

T
[P

e u -
[ S ——

.

[ROS



U I R

interactions between people and wildlife. WCRC is a unique, pnvately supported wildlife research program
established as an integral component of a public land grant university in the Northeastern United States. Ignorance
of wildlife habitat requirements, apathy for conservation problems, and failure to appreciate the many values of
wildlife require new and better information applied effectively. With increasing numbers of species in decline,
especially in this rapidly urbanizing region, support for focused wildlife research has never been more important.
The Wildlife Conservation Research Center is committed to assuring that wildlife resources and their values remain
integral, functional, components of landscapes.

Basic Wildlife Conservation Research interests include: Habitats - 1) effects of habitat fragmentation on
bio-diversity, habitat quality and carrying capacity; 2) characteristics, values and applications of wildlife corridors
linking natural areas; 3) status and management of breeding, migration and winter habitats of migrating species; 4)
contaminant residue levels in wildlife and habitat components (e.g. sediment, foods); 5) maintaining productive
terrestrial and aquatic habitats for wildlife; 6) monitoring and improving biotic diversity and productivity in natural
ecosystems; 7) identifying, maintaining and restoring critical habitats.

Population Ecology - 1) assessing status, trends and factors in the decline (or unusual growth) of populations; 2)
devising management strategies to address needs of game and non-game species; 3) determining effects of
contaminants on wildlife reproduction, survival and behavior; 4) evaluating risks to wildlife from diseases (e.g.
distemper) of pets, livestock, or humans. Human Dimensions - 1) improving perspectives on uses and management
of wildlife resources; 2) understanding consequences of introducing non-native species; 3) wildlife diseases (e.g.
rabies) or parasites (deer tick) - risks to humans, pets, livestock; 4) resolving economic losses from wildlife damages
to crops, roads, facilities, etc.; 5) how to include wildlife in landscape design plans, development and ‘management; 6)
reduction of wildlife losses, human ; injuries and costs- collisions with vehicles, etc.

As more wild species decline or disappear, or new exotics flourish, it will be necessary to see the
connections between them and human populations. The positive accomplishments will be used as learning what
works better. Continued habitat fragmentation, persistent chemicals, contaminants in air or water, loss of
productive soils and waters, inadequate planning, and sacrifice of undeveloped landscapes reduce options for
wildlife, plants and people who recognize the values. These are serious matters but not inevitable. Corrective
efforts by regulatory agencies, special interest groups and the public can modify or eliminate faulty mandates.
Insufficient resources, political inertia, and lack of commitment to answers through research can be reversed. Each
of these concerns can be addressed constructively, given basic information, willing partners and determination. The
Wildlife Conservation Research Center has been established as a proactive program to help others in meeting these
needs.

Strategies include: Research - WCRC conducts scientific, peer reviewed, collaborative research involving
scientists, resource specialists, technicians and local partners. The Center also serves as advocate for wildlife
conservation, functioning as a catalyst, information clearinghouse, organizer and focal point for wildlife research
needs. WCRC can assemble specialized research teams via contract or sub-contract. Additionally, Center personnel
conduct their own research individually or with graduate students and others. Employment of undergraduate and
graduate students in research roles provides valuable hands-on training. Research locations vary according to
project needs but reflect investigator, state and regional interests. Qutreach - The Wildlife Center disseminates
reports, fact sheets and research publications to private landowners, conservation organizations, resource
management agencies, and other audiences. Center personnel work with the Cooperative Extension System,
participating in workshops and conferences, appearances on radio and television, preparing news releases, or
granting interviews in coordination with College and University communications offices. When appropriate, hard
copy materials also will be available electronically. WCRC staff can present audiovisual programs, provide displays
and disseminate information on the mission and work of the Center. Specialist may be contacted for wildlife
conservation research results, priorities and management applications. On-site visits occasionally may be arranged
with sufficient notice. Education - Wildlife faculty work closely with, and serve as advisors to, graduate and
u.ndergraduate students. Faculty may teach wildlife courses at graduate and undergraduate levels. Undergraduate
intern positions and work-study opportunities can provide meaningful hands-on experience. WCRC staff
participation in secondary school education programs have included Envirothon Workshops, UConn Mentor
Connection for talented high school students, and other research related experience.

Resources and partners include: Integration of research activities with local or regional wildlife management
programs is encouraged, with focus on goals not adequately addressed otherwise. M111t1d.1501phna.ty projects are
typical when adequately funded. Awvailable funds are used to initiate new research or enhance ongoing projects.
Governance - The Center is administered by the Director, facilitating interaction with others in the department,
between departments and Colleges, other institutions, and with public agencies or private interests. The Wildlife
Conservation Research Center is housed within the Department of Natural Resources Management and Engineering
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(NRME), College of Agriculture and Natural Resources. The Director is aided by an appointed Advisory Council
which meets at least annually. AC members include the Dean, Department Head, affiliated wildlife faculty, a faculty
member at large, Director (or representative) of the Regional Office, U.S. Fish and Wildlife Service; Director of
Connecticut DEP Wildlife Bureau, Director of Environmental Research Institute (ERI, UConn), a Connecticut
landowner/sportsman, a science representative of a conservation organization, a recognized conservationist with
research expertise, and one or more wildlife scientists from outside the university. Principal investigators with
WCRC projects serve as ex officio members. Non-profit status - The WCRC s certified non-profit, within the same
IRS designation as the University. Tax deductible charitable contributions are a vital component of Center functions.
WCRC and Development Foundation staff can advise on a variety of options available to donors. WCRC Structure
- Staffing and operations are supported by WCRC, Department, College and University resources. Staffing includes:
Director; Secretary; Graduate Research Assistants — M.S., Ph.D.; Volunteers; Part-time undergraduate mterns, work
study assistants, volunteers; Affiliated research faculty — with departmental appointments. Future positions -
Assistant Director/Fund Raising/Public Relations; Communications/Wildlife Extension Specialist; Research
Associate - post doctorate; Research Technicians — Master of Science. Research priorties, active projects and
funding needs evolve constantly.

INDIVIDUAL PLANS (Research and Extension, Multi-Discipline, Multi-State, Multi-County)

Water Quality

Cooperative Extension Focus: The Watershed Projects in the lower Connecticut River valley are an action
in accordance with the President's Clean Water Action Plan (CWAP). These watershed projects implement the
Federal Government's "Four Action Tools" by: Working within a Watershed Approach; Working to strengthen
Federal, state and local water quality standards based on a watershed view; Promoting natural resource stewardship;
and Educating citizens and officials.

This watershed work combines the efforts of two Cooperative Extension groups, Nonpoint Education for
Municipal Officials (N EMO) and Forest Stewardship. Work with the Forest Stewardship program includes all issues
involved with land protection in the watersheds. These projects also involve the Sea Grant Clean Waters program.

Work with the NEMO project focuses on Nonpoint source pollution education. Nonpoint source water
pollution is the number one water resource impairment in the United States, and urban stormwater runoff is the
number one water quality problem for nation's coastal areas, according to the Environmental Protection Agency!.
Nonpoint source pollution is generated by land use, which is decided at the county and municipal levels of
government, by local land use officials. This critical audience must be educated on the causes, impacts, and remedial
measures associated with the control of nonpoint source pollution.

Impacts of these projects over their project lives will include working with each town within the watersheds
toward adapting planning and zoning measures to protect their natural resources while permitting development
where it will be least harmful to water resources. Results will include: changes to town plans and regulations; work
with watershed communities in composing watershed management plans and open space plans; a number of school
projects and research projects related to natural resource -based land use planning; and environmental stewardship
of water resources.

Forest Stewardship impacts will be measured by a preliminary and follow-up survey mechanism based on
changes in behavior toward a land owner's property, the number of stewardship plans within the watersheds, the
number of contacts with state and certified foresters, and the amount of land permanently protected as open space
during the projects.

Desirable outcomes include: educational workshops, PowerPoint presertations, presentations to and
proceedings from state, regional and national conferences, web sites, awards and publications aimed toward
residents in the watersheds.

Partners of the program include both internal and external linkages. Internal linkages consist of NEMO,
NRME and CES. The NEMO project provides assistance with web sites, municipal education programs, land use
planning expertise. Dan Civco, NRME faculty, provides remote sensing data and expertise. CES Forestry staff
conduct complementary forest stewardship programs within watershed context. CES Family and Community staff
provides home based water quality programs.

Other partners fall under the category of external linkages. They include the Nature Conservancy, DEP,
EPA, and potentially the National Park Service.

An invaluable program resource is the U.S. Fish and Wildlife Service, which currenty funds the projects.

The watershed projects, located in the lower Connecticut River valley, focus on community outreach and
non-regulatory actions as described by their Committee goals. The projects inventory the water, land, and cultural
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resources of the watershed using GIS technology, and analyze that information in order to identify priority areas
best suited for conservation and growth. - The Projects work with local officials and the public to pursue their goals,
and direct information and education to key audiences in the watershed. Understanding that watershed boundaries
do not recognize town boundaries, 1s a key element of this project. CES staff educates town residents and municipal
officials so they understand that decisions made in each town - by residents and officials alike - affect the shared
resources of each watershed.

Knowing that watershed boundanies do not recognize town boundaries, watershed committee members
work toward balancing conservation and development within the watershed in order to preserve their communities'
sense of place and their rivers' water quality. Their tools are: information and education. Information about the
condition, location and significance of cultural and natural resources, to help land use decision makers and land
owners know what they have. Education, to help them know what their options are, and how they can make a
difference.

Target audiences include municipal officials, forest landowners, riparian homeowners, local not for profit
organizations.

Principal project contacts in watershed communities will be surveyed yearly to ascertain attitudinal changes,
changes to town documents and policies. The local watershed committees' work will be documented at each
watershed committee meeting to ascertain progress in the watershed work. Also, initiation of related research,
education, watershed management, and open space planning initiatives will be documented on a yearly basis. These
changes will also be documented through commission minutes, newspaper articles, letters, memos, and year end
reports.

Land Use and Water Quality/Geographic Information Systems (NEMO and NAUTILUS Projects)

Cooperative Extension System Focus: The programmatic area of focus is land use and water quality. In
addressing these topics through inventory, description and assessment, one role makes use of geographic
information system (GIS) technology. Outreach efforts are focused on the use of GIS as an effective tool for better
land use planning and water quality management, especially at the local level. Land use/water quality issues are of
primary concern to a large portion of the state's population.

Measures of success are based upon increases in the numbers of: educational presentations prepared and
presented to local government groups and NGOs; towns implementing and using GIS for land use/water quality
planning; school programs implemented; users of sponsored GIS discussion lists; research grants awarded and
outcome of research aimed at using GIS to models links between land use and water quality. Other measures of
impact are based upon the anticipated development of internet-based educational materials and the number of hits
on the web site.

This work will result in web sites; interactive computer models; interactive GIS applications; published
results from research; PowerPoint computer slide presentations; GIS workshops and awards.

Partners include internal linkages such as the Laboratory for Earth Science Information Systems -
NEMO/NAUTILUS supported research activities, Maps and Geographic Information Center (MAGIC) - GIS
outreach, Dan Civco and graduate students. ‘

Resources include external linkages such as the National Aeronautics and Space Administration (NASA)
and the Environmental Protection Agency (EPA), both of which are sources of external funding.

NASA has provided the NAUTILUS research grant (MS) and the EPA has funded support of NEMO workshops
in tier 5 National Estuary Projects (MS). Another important resource is the Connecticut Department of
Environmental Protection for their support on imperviousness/water quality GIS research. Lastly, the Nature
Conservancy provides watershed project support.

The NEMO and NAUTILUS Projects both make extensive use of GIS and related technologies to educate
local officials about GIS technology, land use and water quality. NAUTILUS is funded by NASA for a period of
three years. It focuses on creating locally useful land use and land cover data from remote sensing systems that can
be used to characterize forest fragmentation, sprawl and watershed imperviousness. NEMO is ongoing with
funding from USDA, DEP, EPA and other sources. Activities on these projects focus on outreach education, GIS
applications development, coordination of GIS activities among various project participants, WWW development,
oversight of several research projects.

The primary audience will include local government officials and staff, NGOs and the general public.
Informational workshops and seminars will be designed and offered that inform participants of GIS and its use in
land use and water quality management. Both NEMO and NAUTILUS have research components. Audiences that
will be interested in research results will include the above and state/federal agency staff. In additional to
workshops and seminars, other venes for disseminating educational information and research findings will be the
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Internet and journal articles. Articles will be submitted to GIS journals that describe NEMO and NAUTILUS
research and its results. It is also planned to work with secondary school educators and librarians. Schools offer an
opportunity to work with and educate future scientists and local officials; librarians have a unique role as points of
contact for all types of information available to the general and official public.

It's worth noting that at this time offering GIS technical training courses is being explored designed for
local officials and NGOs. To this point in time, workshops have been focused on educating people about what GIS
is and how it can be used to support land use and water quality planning and assessment. It may be appropriate for
CES to offer technical training in this area. A decision should be forthcoming. Obviously, initiating such a program
will significantly alter plans. It will result in the creation of printed training materials, exercises, workbooks, etc.

The target audience for the program effort is made up of local government officials, NGOs, and the general
public; state and federal staff (NASA, EPA, Conn. and other states); secondary schools; and librarians.

In order to assess if learning and/or results occurred, a workshop survey form will be developed and used
to obtain feedback on workshop content and presentation. This will be used to fine tune presentations and to solicit
input for future workshops. Impacts can be evaluated by annual surveys to identify GIS adoption in CT towns,
creation of GIS databases, and changes in local land use plans.

Urban and Community Forestry
Cooperative Extension System Focus: The Urban and Community Forestry Program for UConn

Cooperative Extension System, the Connecticut Department of Environmental Protection, and several other state
agencies and private nonprofit organizations, is based on needs assessment surveys conducted and reported by
UConn Cooperative Extension System Urban Forester. These include the 1991 State-wide urban forestry survey
report of tree care practices in all Connecticut municipalities, the 1991 and 1996 surveys of Connecticut Tree
Wardens, and the 1998 survey of Hartford. These reports that Connecticut cities and towns under-fund and under-
staff their municipal tree care/urban forestry efforts. In 1991 only eight towns had shade tree ordinances, more
than 81 towns provided no funds to tree care, there were only four volunteer shade tree commussions, towns

' removed more public trees than were replaced, and Tree Wardens were untrained and unsupported. Since 1991 no

agency provided support for urban and community forestry volunteers and Tree Wardens. All work in isolation
from on another.

Measures of success are based upon the number of new shade tree ordinances passed, number of volunteers
engaged in community forestry service, number of public trees planted versus number of public trees removed, and
number of members in the Tree Wardens’ Association of Connecticut, Inc.

Post event evaluations will be conducted at the conclusion of each event. Meskwaka Tree Project
cooperators (volunteers) will report their community accomplishments annually. The Connecticut Department of
Environmental Management will monitor annually number of trees planted, number of tree removed, and number
of new urban and community forestry programs be

Outcome products desired include published research results, books, fact sheets and newspaper articles.
The UConn Cooperative Extension System Cooperative Extension Urban Forester regularly publishes research
results in both peer-reviewed and popular publications. The UConn Cooperative Extension System Cooperative
Extension Urban Forester serves as the Urban Forestry Editor on the editorial board for the Journal of Forestry. A
forestry web site exists and will be maintained and regularly updated. Books, booklets, fact sheets, slide shows and
newspaper articles will be published.

Partners of the program include various organizations such as: American Forests; Connecticut College
Arboretum; Connecticut Department of Environmental Protection, Division of Forestry; Connecticut Forest and
Park Association, Inc.; Connecticut Tree Protective Association, Inc.; and the Connecticut Urban Forest Council,
Incorporated. Other partners include Federated Garden Clubs of Connecticut, Inc., Knox Park Foundation,
Michigan State University, Department of Forestry (MS) and Northeastern Forest Experiment Station, USDA
Forest Service located in Burlington, Vermont (MS). Continuing with the list of partners are the Society of
American Foresters, Tree Wardens’ Association of Connecticut, Inc. and the USDA Forest Service, State and
Private Forestry. Concluding the list of partners are numerous urban forestry municipal organizations such as
Stamford Tree Foundation, Inc., Hartford Trees, Inc., Wethersfield Shade Tree Commission, etc.

Key components of the program description mvolve conducting training programs, annual state
conferences and assessment research. The UConn Cooperative Extension System Cooperative Extension Urban
Forester will: conduct an annual Tree Wardens school (in cooperation with the Tree Wardens’ Association of
Connecticut, Inc., which was founded by the UConn Cooperative Extension System Cooperative Extension Urban
Forester in 1992), imparting knew knowledge to 30 Tree Wardens each year. These graduated Tree wardens then
must obtain 35 continuing education units over three years to maintain there Tree Warden School certification. In
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addition, the plan is to conduct an annual training program (called the Meskwaka Tree Project and founded in 1991
by the UConn Cooperative Extension System Cooperative Extension Urban Forester) for urban and community
forestry volunteers and elected and appointed municipal officials. Twenty-five new people will be trained each year
and will perform volunteer services in their community for at least one year. Moreover, the plan is to conduct an
annual state Urban Forest Conference for volunteers, professionals and elected and appointed officials.
Approximately 140 people attend this conference and to conduct needs assessment research on a regular basis.
Concluding the list of strategies is the research on relevant topics such as “Amtudes of foresters to city dwellers”
and “Tree Pruning Practices, Tree Health and Cultural Biases in Quebec, Cana

Program methods includes lectures to local groups, presentations at state, regional and national conferences,
Extension publications, web site, slide shows and answering questions from telephone callers, letters and email
requests. The methods will be directed towards municipal volunteers, tree wardens, elected officials, appointed
officials, arborists, foresters and landscapers, totaling 2,250 people annually.

Research strategies are to work with research scientists who posses different skills (1.e., geography, social
sciences, communications) than those possessed by the UConn Cooperative Extension System Cooperative
Extension Urban Forester to perform needs assessment surveys of target audiences and conduct survey research of
targeted clients.

Targeted audiences include municipal volunteers, tree wardens, elected officials, appointed officials,
arborists, foresters and landscapers.

Evaluation techniques consist of post-event assessments, which will be conducted at the conclusion of each
event. Meskwaka Tree Project cooperators (volunteers) will report their community accomplishments annually.
The Connecticut Department of Environmental Management will monitor annually number of trees planted,

number of tree removed, and number of new urban and community forestry programs begun.

Environmental Landscape Science
Environmental protection is one of the most successful areas of public policy in this generation. In
Connecticut the challenges and consequences of managing both human needs and environmental protection are a

,pnonty Recent years have seen strong support for continued improvement in the natural environment and the

positive consequences it can have on community development and values. Actions that are taken at the individual
level can have positive environmental and community consequences. The nature of the challenges are considerable,
including pollution of ground and surface waters due to improper septic system management and inappropriate lawn
and grounds management, declines in bee, bird and mammal populations, soil contamination, reduced plant species
variety due to invasive plant species, inappropriate plant selection and unwise landscape management practices.
Cooperative Extension focus will be statewide, with two major audiences — consumers and commercial operations.

Measures of impact will be the implementation of a holistic approach to management of residential and
associated landscapes in order to protect water quality, enhance wildlife and other natural habitats, and improve
community values. Spec1f1c measures of success will include implementation of changed design approaches,
selection of appropriate plant and other matenal selection, and utilization of better landscape management practices.

Outcome products desired include six new Extension publications on environmental landscapes, with a
particular focus on site assessment procedures, on-site composting, and landscape design techniques.

Partners are both internal and external linkages. Internal linkages are located within the College of -
Agriculture and Natural Resources (CANR); specifically, the Departments of Plant Science, Natural Resources
Management and Engineering, and Agricultural and Resources Economics. External linkages include the Bartlett
Arboretum, Connecticut Agricultural Experiment Station, Department of Environmental Protection, and the
University of Rhode Island.

This will be an ongoing program that is tied in closely with activities of the Home and Garden Education
Center. A key aspect of this program will be to establish and promote guidelines for environmentally friendly
management of residential and associated landscapes in Connecticut. Collectively called Environmental Landscape
Management, they will be implemented across the state through the combined efforts of three major programs - the
Master Gardener Program, the Home and Garden Educauon Center’s ongoing programs, and the Coastal
Residential Water Quality Project.

Methods will include short courses, presentations at industry meetings, listings on HG Ed Ctr Web Page,
Master Gardner programs, train-the-trainer courses. Attendees will vary depending upon educational techniques,
but ultimately will reach over 10,000 consumers. A particular research strategy includes collaboration with CAINR
faculty in research design development, literature research, and professional conference attendance.

The target audience consists of residential consumers and residential landscape service providers.
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Evaluation techniques include one short term (6 month) and one mid term (12 month) survey of Master
Gardener knowledge in addition to train-the-trainer activities through the Coastal Residential Water Quality efforts.

Land Use Economics and Policy

Cooperative Extension System and Research Focus: A Blue Ribbon Task Force on Open Space appointed
by Connecticut Governor John Rowland in June of 1997 recently recommended that land in state-owned forests
and parks be increased by 110,000 acres, and the State Legislature has adopted this goal. Of particular concern is the
conversion of farmland in the state. Connecticut lost about 20,000 acres of prime farmland from 1982 to 1992, and
this trend is continuing in spite of an active, statewide Farmland Preservation Program enacted in 1978. In addition
to the Farmland Preservation Program, which is based on Purchase of Development Rights, Connecticut has a
program under Public Act 490 (legislated in 1963) which provides preferential tax policies for land in farms, forest,
and open space. A number of land trusts sponsor private programs for open space and ecosystem preservation, and
individual towns have local zoning regulations that can be used for conservation purposes. Although these
programs have been in existence for many years and have involved significant expenditures of public and private
funds, there has been little analysis of them. Such information will be crucial in choosing and designing appropriate
programs for the increase in land preservation efforts, which will occur in Connecticut over the next several years.

Measures of success will be at least 2,000 citizens gaining knowledge in the process of developing public
policies and programs related to land use. At least 200 town officials, state agency personnel, law-makers and their
staff members increase their understanding of how economic factors can shape land-use decisions and the impacts
of these decisions.

This work will result in journal articles, abstracts, conference presentations, workshop presentations, MLS.
thesis, Extension publications and fact sheets.

Partners will be: USDA; Connecticut Department of Agriculture; members of Regional Research Project,
W-133: "Benefits and Costs of Resource Policies Affecting Public and Private Land" (MS); graduate research
assistants; and the Farm Foundation (MS).

This program will analyze public and private policies for preserving land. A decision framework for-
assessing the performance of public and private policies and programs for preserving land, both farm and non-farm
will be developed Two states, Maine and Georgia, are utilizing a similar methodology for analyzing farmland
conversion programs in the urban-rural fringe. Benefits estimation will include both non-market and private
benefits. The contingent valuation method will be used in estimating amenity and other non-market values and
existing land records and a landowner survey will provide information for estimating private benefits. Estimated
benefirs will then be compared to program costs and the distribution of benefits and costs will be analyzed.
Recommendations will then be made regarding the efficiency and equity of existing programs for preserving land.
These results will enable policy-makers to determine whether existing programs and policies are appropriate or if
modification or new approaches are needed. Not only will land owners benefit, but also all citizens who enjoy the
benefits of open space (Project Duration: 1998-2002).

Methods include: conduct applied research on land issues, develop decision-making frameworks,
presentations on land-use issues at conferences and workshops, preparation of technical report and journal articles.

Target audiences are: government agencies (CT DEP; CT DOA; USDA); state legislature; faculty at UConn
and other universities (MS); National/Public Policy Group of the Farm Foundation (MS); members of Regional
Research Project W-133; Environmental organizations (American Farmland Trust).

The project will be evaluated by momtonng state and local programs on land use for changes that are a
result of efforts.

The Economic Viability of Agricultural Biotechnology
Focus: Academic Program.

The measures of success will be to: provide professional education at the forefront of each field, with
particular emphasis on those professions of importance to Connecticut and the nation; an understanding among
UConn students of the importance of agricultural biotechnology; an increase in the number of ag biotech patents
produced by UConn; an increase in the geographic economic development coming from those patents produced.

This work will result in scholarly articles, courses taught to UConn students and the creation of 5 new start-
up companies in the biotech field in the state.

Partners will be: the Food Marketing Policy Center, University of Connecticut, Ron Cotterill, Director;
Office of Technology Transfer, University of Connecticut, Charles Goodman Director; Jerry Yang, Professor,
Animal Science Department, University of Connecticut; and Bradford Barham, Professor, Agricultural Economics,
University of Wisconsin-Madison.
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Many land grant institutions are in the process of investing heavily in research and education efforts in
agricultural biotechnology as part of an effort with state and local support to assist in developing a vibrant and
proximate biotechnology sector. This study seeks to go beyond the current work n the field by providing an
empirical examination of the importance of university research in the agricultural biotechnology industry. An
understanding of these linkages will be used to generate teaching opportunities for students, faculty, and university
administrators. This can further the development of the ag biotech sector in the state of Connecticut.

The main strategy or method used is the teaching of classes to both undergraduates and graduate students
at the University of Connecticut.

Naturally, the target audiences for this effort are both undergraduate and graduate students of UConn.

The evaluation provided by students at the end of each semester will provide regular feedback on the

" success of the plan.

Resource Preservation

Research Focus: Land trusts have emerged in recent decades as an important element in environmental
conservation and preservation efforts. Collectively, land trusts are credited with protecting almost three million
acres of private land from development in the U.S. In the situation of increasing environmental concern and faced
with the limitations of governmental actions, citizens have formed land trusts in order to act upon these concerns to
preserve and protect their local land resources. Any steps that can be taken to enhance the effectiveness of land
trusts will serve the public interest by helping to assure that local environments will be protected for the benefit of
this and future generations. The fundamental objective of this research is to attempt to understand, and thereby to
enhance the effectiveness of these important organizations.

Measures of success will be an increased collaboration among Connecticut trusts and between land trusts
and governmental (e.g. DEP) and non-governmental (e.g. The Nature Conservancy) organizations; increased acreage
preserved; citations.

The most desired outcomes of this project are peer-reviewed articles.

A valuable resource, The Nature Conservancy, has provided mailing lists of Connecticut land trusts.

The key components over the next three years are to: develop a mailed questionnaire, analyze the
responses, interview respondents from selected land trusts and document the results for publication.

The strategy employed contains a mix of quantitative (survey) and qualitative (interviews) methods aimed at
identifying structural and interorganizational characteristics, which are associated with highly effective land trusts.
On that basis, means will be proposed by which less effective land trusts might enhance their effectiveness.

Target audiences include both Connecticut land trusts and environmental sociologists.

Evaluation and assessment of the project will be derived from the feedback of land trust officials and the
publication of the results in peer reviewed journals.

Environmental Regulations and Competitiveness

There is clear concern in developed, developing, and transition economies that new and proposed changes
in environmental pohc1es will increase imports and reduce exports of specific sectors of the economy. The existing
‘trade and environment’ literature, however, provides little practical guidance for policy makers in these countries to
evaluate the trade impacts of specific environmental policy changes. To assist with such analysis, this program of
research will continue to develop and implement appropriate microeconomic frameworks to estimate the impact of
specific environmental regulations on production levels and exports. The program will provide clear empirical
guidance to understand under which conditions the impact of environmental policy changes are likely to be
relatively small and under which conditions the impact are larger. For references, such issues are currently on the
agenda as part of USDA activities (e.g. livestock waste management), regional trading arrangements (e.g. NAFT. A),
and a variety of process and product method issues (including the proposed U.S. organic standard) that are also
related to GATT and various activities of the WTO.

Measures of success include at least 5-10 analyses completed throughout the world using the theory and
methods developed as part of this program along with various citations of program work in the literature. At least
one cooperative agreement granted through USDA (e.g. ERS).

This work will result in about 5 articles completed as part of the program (of which at least 2 are refereed
journal articles), and presentations in at least 2 national or international conferences.

The partners/resources associated with this project include: Harvard University, the World Bank and
USDA (ERS) through collaborative research and publications (MS).

Key components are joint research on a variety of topics related to environmental regulations and
international competitiveness. The initial stage of this program will last though about August 2003.
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Strategies and methods include research, publications and presentations.
Target audiences include: the academic community (U.S. and foreign), USDA, other governmental
organizations such as USAID, the World Bank, the WTO and the UNEP.

Economic Viability

Cooperative Extension System Focus: Connecticut farmers and small businesses need timely and accurate
tax advice in order to maintain economic competitiveness in the Connecticut and national economy.

Participating tax professionals receive 16 hours of CPE credits under this Tax School Program. The
measure of success translates into more effective and accurate tax advice to Connecticut businesses. Comments
from participating Connecticut tax professionals are used to revise and update the University of Connecticut Income
Tax Workbook used for the program each year.

The Hartford/Rhode Island District of the Internal Revenue Service co-sponsors the school and provides
25% of the program. The Connecticut Department of Revenue Services provides instructors for 25% of the
program. Private tax accounts and attorneys provide the remaining instruction. The workbooks for the program
are provided under a cooperative effort with the University of Illinois Cooperative Extension System.

A tax school for Connecticut tax professionals is held for two days each year in November.

A lecture/discussion format is used during the tax school. The school is typically fully enrolled at 230
attendees. '

The target audiences are Connecticut CPA's, tax practitioners, enrolled agents, tax attorneys and tax
advisors.

A workshop evaluation form is completed by the attendees and used to formulate changes in future
workshops.

Econometric Analyses of Competitive Northeast Agriculture
Analyses of Factors Affecting Northeast Agriculture - High technology industries such as

telecommunications, software, and biotechnology begin to boost in southemn New England, off farm job
opportunity increases. Northeast agriculture is facing competition with other sectors of the economy for the use of
labor force. Also, the poultry and dairy productions in the Northeast region rely heavily on feed grains produced in
the Midwest states. Modern transportation, highways, and refrigerated trailer trucks, and communication systems
coupled with market news services through Internet result in strong interregional competition. The government
polices and provisions of GATT also result in significant international competition in trade. The trade affects the
domestic and regional prices, consumption, and henceforth production. :

Anticipated measures of success are based on new research methodology and models that can be used in
broader area of economic applications that are being developed. In particular, useful results regarding factors
directly or indirectly affecting competitive Northeast agriculture will be measured and the empirical model will serve
as a basis of answering questions regarding the competitiveness of Northeast, New England, and Connecticut.

The plan is aiming for publication of peer-reviewed articles, presentation of results and discussion in
association meetings, publication of proceedings of meetings in a form of abstract or book Chapters.

Partners will be well known researchers in other states such as Dr. George Judge, a well-known
econometrician in Berkeley, Dr. Arnold Zellner an internationally well known Bayesian econometrician at University

of Chicago. Other researchers in the area of econometrics include Dr. Bill Griffiths of Australia and Dr. Carter Hills

at Loutstana State Unuversity.

The basic objective of this research is to analyze the factors that directly and indirectly affect the Northeast
Agriculture. Published data will be used on mathematical models in estimating the parameters of equations that
explain economic phenomena. The causal effects of economic variables will be identified and measured. This
Hatch project CONS00655 has duration till 2002. Continued effort will be placed to extend the research into
future.

The approach is to investigate the degree of the effect of agricultural commodity trade regionally and
internationally on the changes of agricultural activities in the Northeast region. Specifically, the growth or decline of
selected agricultural industries pertinent to the Northeast agriculture will be studied with respect to the import and
export of the final outputs such as poultry and dairy, and the inputs such as feed grains. Alternative models of
interregional and international trade will be used to measure the impact of the changes in input costs or changes in
trade volume as a result of policy changes or trade barrier removal, or implementation, on the selected agricultural
industries. Models considered include spatial equilibrium, and aggregate partial equilibrium models. Homogenous
versus differentiated products can be considered where the data are available and allowed.

Target audiences will be the readers of journal articles, technical bulletin, or book chapters.
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The best evaluation technique is the response of readers in the form of book reviews of your work, citations
of your papers or books, and number of requests of software you created, and the number of visits of your web

pages.

Wildlife Ecology and Management (Ecotoxicology ~ Waterfowl)

Since 1987 the status and investigating causes of decline in scaup duck populations has been monitored,
particularly greater scaup (Aythya marila), a circumpolar Northern Hemisphere diving duck which nests in Alaska
and winters in Long Island Sound. Lesser scaup (A. affinis) are also declining and have been included in this work
as well. Greater scaup, which feed primarily on small benthic invertebrates, particularly bivalves and snails,
bioaccumulate some contaminants which are passed on to future generations through the eggs, or are ingested by
humans and other predators. The work has confirmed the presence of contaminants and pathways, and
demonstrated that the species has been in decline throughout North America for more than 40 years. Scaup has
been shown to be useful bioindicators of environmental contamination, but now it will be investigated how
contaminants are linked to population decline. For example, are contaminants associated with anew species of
kidney parasite discovered in over 30% of the greater scaup examined? The research has gained international
attention, and the plight of both scaup species has become one of the most important waterfowl concerns on this
continent. The research has attracted $400,000 in support, provided training for 8 graduate students and a dozen
undergraduates, 50 volunteers in a dozen states, 5 state and three federal agencies, and led to 4 journal publications,
10 reports, 22 conference papers on population status, food habits, contaminants and genetics of scaup. The work
has triggered new questions about relationships of contaminants to waterfowl population genetics, pathology,
reproduction and survival. New ecotoxicological research dimensions on breeding and wintering waterfow] habitats
in North America, Europe and Asia need to be developed.

The measures of success will be implementation of management procedures by agencies to benefit scaup
populations, sustained improvement in scaup populations, public interest and support for program - volunteers,
queries, reports distributed, funding, and media coverage. .

This work will result in project reports, refereed journal manuscripts, comprehensive data base, papers
presented at conferences and video on ecology of greater scaup and the impact of contaminants.

Partners will be: US Fish and Wildlife Service (Office of Migratory Birds, Refuge Div., Ecological Services Div.); U.
S. Envir. Pro. Agency, Canadian Wildlife Service, U.S. Geological Survey; 22 states and provinces esp. CT, RI, NY,
NJ, MLWI, AK, NW Terr., Ontario and Quebec; and volunteers.

- Project description includes: a) contaminants as endocrine disrupters in greater scaup reproduction, 5 year;

b) life cycle of renal trematode, 3 year ~ with R. French; c) genetic characteristics of breeding greater scaup

populations, 3 year — North America and Europe (with A. Abbott, Clemson University); and d) Lake Ontario
Habitat Quality for Migrating Greater Scaup, 2 year — with New York DEC and USFWS
- Strategies include: a) assemble research team - 1999-2000; b) initiate Alaska research components (greater
scaup reproduction) in 2000, 3-5 year; b) sabbatical: develop working relationships with European counterparts -
year 2000; ) work closely with state, federal and private waterfowl biologists.
Target audiences are: a) user groups - Native groups in AK and Canada, Ducks Unlimited, Conn.
Waterfowl Association, Valley Shore Waterfowlers; and b) bird clubs and organizations, e.g. Connecticut Audubon

and National Audubon

Natural Resources/Earth Resources Information Systems

Research Focus: The overall goal for this faculty member over the next five years (and beyond) is to
continue to build the earth resources information systems program in NRME and the research conducted within
LERIS (Laboratory for Earth Resources Information Systems). The program has begun to receive national, and, in
fact, international recognition. This faculty member plans to increase that visibility and aspires to make this program
the leading one of its type in the northeastern United States, if not the country.

There are several research fronts currently in progress and will continue into the next millennium. The first
is related to a major NASA-sponsored grant entitled: Better Land Use Planning for the Urbanizing Northeast:
Creating a Network of Value-Added Geospatial Information, Tools, and Education for Land Use Decision Makers.
[Co-Principal Investigator (with Chester Arnold and Sandy Prisloe). NASA Regional Earth Science Applications
Center (RESAC), NRA-98-OES-08. January 1, 1999-December 31, 2001. $1,100,000.]. The Regional Earth Science
Application Center being developed is named NAUTILUS, for Northeast Access to Useable Technology in Land
Use planning for Urban Sprawl. NAUTILUS will focus on improving the technology for land-cover mapping and
GIS (Geographical Information Systems) applications, with an emphasis on Urban Sprawl, Impervious Cover and
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Forest Fragmentation. This is a three-year project with expectations for continued funding beyond the initial
contract period.

A second long-term research area is the development of improved methods for remote sensing image and
other geospatial data processing. The intent is to investigate innovative technologies for the integration and analysis
of earth resources data from a variety of sources (airborne and satellite, optical and radar, DEM, GPS, and others)
and with vastly different properties (resolution, measurement space, time scale, etc.). This area of research will be
supported in part by the NASA RESAC grant, but will also be expanded through the NASA-funded Experimental
Program to Stimulate Competitive Research, or EPSCoR. Connecticut has just been designated an EPSCoR state,
and remote sensing is one of the five research thrust areas, of which this faculty member is the leader. One share of
the EPSCoR preparation grant will be used to establish contacts with colleagues at NASA centers (Goddard Space
Flight Center, Stennis Space Center) over the next year to help develop long-term NASA-sponsored remote sensing
research. Specifically, research will continue into the development of improved earth resource information for both
terrestrial and aquatic systems. In particular, high spatial and spectral resolution imagery will be investigated for
their use in detailed land cover mapping. These data include Landsat 7 ETM+; ASTER; SIR-C Dual-band, Synthetic
Aperture Radar (SAR); ADAR 5500 1-meter multispectral imagery; IFSARE 2.5 meter imagery and DEM; and SI
Tkonos 1-meter Panchromatic and 4-meter Multispectral satellite image data. Techniques to be investigated include
genetic algorithm neural network classification, wavelet-based data fusion, integration of optical and microwave
remote sensing data, and inclusion of non-remote sensing data, such as terrain, soils, anthropogenic features, and
others, in the classification process. This remote sensing topic area is closely aligned with the objectives of the Land
Cover and Land Use Change (LCLUC) interdisciplinary scientific theme within NASA’s Earth Science Enterprise
(ESE). This research area will have contacts at both NASA (William Campbell, Head, Applied Information Science
Branch, GSFC, Greenbelt, MD and Fritz Policelli, Stennis Space Center, MS) and the EROS Data Center (Susan
Maxwell, Raytheon, EROS Data Center, Sioux Falls, SD).

Measures of success will be: 1) The development of a set of integrated tools for the assimilation,
integration, and analysis of digital earth resources data for the purpose of land cover characterization. These tools
will be made available to the remote sensing user and land use decision-making communities, as well as ported to
specific commercial software systems. As satellite and computer technology improve, so will the techniques being
developed here continue to evolve. 2) If the second submission (in Spring 2000) of the EPSCoR grant is successful,
$500,000 annually will be made to Connecticut, with a share of this coming to this faculty member to continue

~ remote sensing research. 3) The NRME Department's Earth Resources Information Systems program has been

successful in attracting first-class graduate students. This faculty member currently advises, directly, two doctoral
degree and four masters degree students. It is anticipated that graduate enrollment will continue to be from 6 to 10
students at any given time. 4) Attendance of professional society meetings provides a forum for the delivery of
research results. This faculty member has historically attended at least two meetings annually. This number, too,
will increase over the next five years given the NASA RESAC and EPSCoR projects.

This work will result in publications which have been a principal outlet for research results and will continue
to be so. Typically, this faculty member authors or co-authors two to four refereed journal articles and four to eight
full-length conference proceedings papers annually. This level is expected to be maintained, or in fact increased,
given the numbers of graduate students conducting geoprocessing research. Delivery of research results will include
not only traditional print medium, but also electronic media including CD-ROM and the Internet. The new server
being established in LERIS as part of the NASA RESAC project will facilitate the latter. The research publications
from NRME/LERIS have received several national awards including: ASPRS ESRI Award (1=t Place) for Best
Scientific Paper in GIS, 1998; ASPRS ERDAS Award (2°¢ Place) for Best Scientific Paper in Remote Sensing, 1999.
The quality of the research and the publications stemming from that research will continue to be competitive for
such awards and recognition in the future

Partners will be: 1) Close relationships will be developed with scientists from NASA and USGS to help
foster an improved research collaboration with federal agencies and their programs - Within NASA, the Earth
Science Enterprise (formerly Mission to Planet Earth) and within USGS, the Global Land Cover Characterization
Program. 2) Also, this faculty member plans on becoming more involved with the Federal Geographic Data
Committee (FGDC) as part of its metadata standards and earth cover classification programs. 3) Partners in the
University include colleagues in the Cooperative Extension System, especially the NEMO project. The NASA
RESAC grant establishing NAUTILUS 1s an example of that collaboration. 4) Partners at UConn and elsewhere in
Connecticut include those investigators at other educational institutions that are participating in the EPSCoR
Remote Sensing Thrust Area. Those include faculty from: Departments of Civil and Environmental Engineering,
Geography and Ecology and Evolutionary Biology, The University of Connecticut-Storrs; Southern Connecticut
State University, New Haven, CT; Department of Biology and Environmental Science, University of New Haven,;
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Department of Engineering, Trimity College, Hartford, CT; Department of Electrical Engineering, University of
Hartford, West Hartford, CT; Department of Civil Engineering, The University of Hartford, West Hartford, CT.

Target audiences are: remote sensing and geospatial data user community, land use and land cover mapping
scientists, land management professionals, traditional and non-traditional students in higher education, Teachers and
students from K-12 education.

Educational strategies are: a) Series of integrated hands-on workshops with 12-15 participants each on the
principals and applications of remote sensing; geographic information systems, global positioning systems, a strategy
for a long-term series of offerings is being coordinated with colleagues from the Cooperative Extension System. b)
Web-based curriculum development i.e. ASPRS Remote Sensing Core Curriculum. ¢) Enhancement of
undergraduate and graduate curriculum in earth resources information systems to be made facilitated with education
and training-oriented grants e.g., Curriculum Development, Implementation, and Internet-based Distribution for
Introductory and Advanced Remote Sensing. Connecticut Space Grant College Curriculum Development Award.
May 1999 - April 2000. $4,100.

Evaluations will be: 1) For EPSCoR, for example, quarterly reports and semi-annual meetings will assist in
documenting research results and plans; 2) For the NASA RESAC research, applications, and outreach, quarterly
reports and regular meetings among the investigators; 3) For workshops developed and delivered, an assessment
tool consisting of pre- and post-surveys will assist in documenting the effectiveness (success) of the workshops in
terms of delivering the message.

Given the very dynamic fields of remote sensing, GIS, and GPS, CANR (NRME, CES, and other units)
faculty and staff need to be abreast of the latest developments and applications. This will require attendance of
regional and national professional society conferences (e.g., ASPRS), national users' group meetings (e.g., ESRI), and
participation in short courses and workshops offered by geoprocessing software developers (e.g., ArcInfo, ArcView,
Imagine, ER Mapper, etc.). Release time and financial support is needed, perhaps in the order of $10,000 to $15,000
annually.

Water Resources

Nonpoint source pollution remains as the primary cause of water quality problems in the United States,
including Connecticut (US EPA, 1998). The primary sources of nonpoint source pollution are agriculture and urban
stormwater runoff. Agriculture is the leading source of impairment in the Nation’s waters, contributing to
impairment of 25% of river miles, and 19% of lake acres assessed. Urban runoff contributes to impairment of 5%
of river miles, 8% of lake acres, 18% of estuaries, and 7% of wetlands. Various management practices are used and
proposed to reduce nonpoint source pollution but the effectiveness of such measures are largely unknown. The
citizens of the U.S. stand to gain from water quality improvements resulting from the implementation of nonpoint
source controls.

Success will be measured by adoption of nonpoint source control strategies developed through this
program and ultimately by improvements in water quality.

Desired outcomes of the program include two peer reviewed articles per year.

'The primary partners will be the CT Department of Environmental Protection, US Environmental
Protection Agency, and the USDA Natural Resources Conservation Service. All three groups currently cooperate in
nonpoint source research projects and can be expected to continue i the future.

Contnuing research includes the Jordan Cove Urban Watershed study (1995-2006), the Stormwater
Treatment Devises Project (1997-2001), and the Branford River Project (1998-2001).

The primary techniques used in this research are water quality and quantity monitoring to test hypotheses
regarding the effectiveness of select management practices.

The target audiences are primarily the state and Federal agency personnel in Connecticut and elsewhere in
the nation. Secondarily, the citizens of the state of Connecticut as they contribute to nonpoint source pollution are
also target audiences.

Results in this research are obtained through water quality and quantity monitoring at the field sites where
the research projects are located.

Extension and Teaching

Extension and Education Focus: Invited Talks - 1) Connecticut High School Teachers were introduced to
GIS and GPS (December 1998). 2) Landscape Architecture Department was presented with a talk entitled, “What
landscape architects need to know about GIS” (April 1999). Workshops and Conferences: Program committee for
the Northeast Arc-Users GIS conference. David Doyle of the National Geodetic Survey will present the geodesy
and cartography material at the conference and to provide a special interest, all day session for Connecticut
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surveyors and geodesists. Summer workshops participation to be coordinated with the Haddam Extension Office
wherein either an introductory GPS class, geodesy class, or both will be offered.

Collaboration with Government agencies on technical guidance and language for the Y2000 Connecticut
Department of Environmental Protection’s five-year photo reconnaissance missions. .

Mapping: A trail map was created for the Connecticut Audubon Society. A site map was created for Connecticut 4-
H camp near Norwich. A town parcel map was created for the Land Preservation Alliance of northeastern
Connecticut. Students in NRME 252 created these maps as class projects.

It is expected future Extension and teaching efforts to continue much the same as this year. Many mapping
projects are suitable as student exercises. These exercises provide the students with a unique opportunity to
experience a “real” mapping project first-hand. This always entails finding their way through a morass of
unexpected obstacles and technical challenges that are difficult, if not impossible, to provide in a “cooked-up”
laboratory situation. Also, the organizations for which the maps are created are non-profit and cannot afford to
have maps made on their own. Thus, needed cartographic materials are provided to worthy causes while given the
students valuable experience.

Measures of success will be increased knowledge and improved technical skills for my students and
increased awareness and improved knowledge for the Connecticut GIS community at large.

This work will result in well-educated students, enriched programs for the organizations and maps and GIS
data sets.

Partners will be: Connecticut Audubon Society; Connecticut 4-H; Connecticut Department of
Environmental Protection; Land Preservation Alliance; Haddam Cooperative Extension Office.

Methods include invited talks have a total audlence of less than 40 people (to date). NRME 252 had 19
enrolled students.

Target audiences for the program consist of the GIS and remote sensing communlity.

Evaluation techniques are examinations and practicum evaluation for students enrolled in NRME 252 and
demonstrable competence on the part of workshop participants. .

Spatial Data Structures and Algorithms
Research Focus: Introduction - Geographic information systems use digital computers to create models of

the world and to perform analyses with those models. Geographic information tends to be voluminous and
complex. Both of these characteristics create data storage and retrieval challenges, challenges that are addressed by
computer data structures and algorithms. A data structure is a logical arrangement of the data that enables efficient
storage and manipulation of those data. An algorithm is a sequence of instructions for accomplishing a task.
Different data structures and algorithms have different properties, some are better than others. Research is focused
on developing new and improved data structures and algorithms to meet the challenges facing current and future
geographic information systems.

Specifics: Dissertation [Meyer 98] research laid a foundation for study of digital terrain models (DTM)
[Doyle 1978, Weibel and Heller 1990]. A digital terrain model is a mathematical representation of the shape of the
surface of the Earth, its topography. More so than most applications, DTMs require vast amounts of data storage.
Consider that a relatively small state such as Connecticut, if sampled at a nominal sampling density of 30 meters
would require roughly 450,000,000 samples. This is a large data set by current standards. Work is currently being
done on seven peer-reviewed papers (one submitted [Meyer et al, review], others are in various stages of
preparedness ranging from conceptual to being written) dealing with data structures and algonithms to handle such
data. Significance: Digital terrain models are a fundamental input for hydrological modeling, climate modeling,
ecological studies, forest management, warfare simulations, natural hazards assessment and planning, radio-based
communication planning, archeology, and others. :

The success of this project 1s based on the anticipated research results. Research Results - develop new
ways of estimating geomorphometrics such as gradient, curvature, and roughness; develop new spatial data
structures supporting the efficient storage and manipulation of large point sets and the construction of Voronoi
Diagrams; develop new digital terrain models and demonstrate their accuracy and data-thinning properties.

Desirable outcomes include peer-reviewed publications, grants and possibly patents. 1) Research Results -
peer-reviewed publications. b) Grants - Relationships are currently being developed with the Connecticut-based,
remote sensing company: Technology Services Company. Funding opportunities and mutual areas of interest are
currently being explored. An application for support from NASA has been submitted and other venues will be
pursued. 3) Patents - It is possible that this research will result in software patents.

A resource for the project is a UConn equipment grant competition: Funding to purchase a Javad Global
Positioning System for the creation of survey-level accuracy digital terrain models.
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Partners will be: Technology Services Company, Trumbull, CT, to provide remote sensing hardware and
engineering expertise; Dr. Daniel Civco to provide remote sensing expertise; Dr. Glen Warner to provide hydrology
expertise; Dr. Fred Ogdan to provide hydrology expertise.

Key components of the project include: 1) Geomorphometrics: Estimation of gradient and curvature from
irregularly spaced data sets (to be finished this year); 2) Spatial Data Structures and Algorithms: Barycentric
Coordinate Systems, Voronoi Trees. Software being written and tested (ongoing); Spatial Analysis Algorithms: On
the discontinuous nature of kriging surfaces, On the relational algebra as a spatial analysis language (ongoing); 3)
Digital Terrain Models: Tangent Plane Surfaces, Higher-order surfaces and digital terrain modeling (ongoing).

Target audiences for the project consist of the GIS and remote sensing community.

The project will be evaluated by peer-reviewed publications and whether or not patents are obtained.

NRME - Atmospheric Resources - Pesticide Application Technology
Research Focus: Prescription pesticide use, as proposed by Coble et al. (1998), is the most realistic

approach to change in the United States as the grower and regulator communities react to general public concerns

over chemical exposure. This approach, or any other, which attempts to balance pest control and the public’s
concern for safety, will require a new level of infrastructure and technology. Assessment of the exposure and risk
from the drift of pesticides presents many unanswered questions, especially in the suburban-rural settings of
southern New England. Quantification techniques (computer models and field measurements) developed during
this research period will provide low cost, real-time information which will help growers and spray equipment
manufactures make improvements and reduce off orchard and off field exposures to pesticides.

Measures of success will be: 1)-to publish an average of two reviewed journal articles per year on research
results. Qutside funding for this work is highly likely from USDA competitive grants, the U.S. Army Research
Laboratory and the Connecticut DEP. 2) to develop a complete coupled system to control spray during spray
operations. The system will consist of three parts: A remote sensing LIDAR for real time measurement of spray
drift, weather sensors including air turbulence and stability, and a computer model.

