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l. Plan Overview
1. Brief Summary about Plan Of Work

Executive Summary

Field and laboratory experiments, coupled with strong public outreach programs, are planned
for the period 2014-2018 for the Connecticut (CT) Agricultural Experiment Station (CAES). There are
ongoing and new research projects established in four major programs: Local and Global Food Supply
and Security - Plant and Integrated Pest Management Systems; Food Safety; Human Health; and
Sustainable Use of Natural Resources. In most cases, research is ongoing, and with replication of field
trials, multiple years of work are required to fully meet objectives. There are 20 integrated, multistate
projects planned that include scientists and extension specialists in land grant universities representing at
least 40 states. International collaborations with scientists in 12 countries exist as well. For example,
scientists in Joydebpur, Bangladesh have been trained in plant pathology, and a molecular diagnostic
laboratory will be fully established to increase food production. Some shifting of scientist years' times from
one program area to another is expected each year.

The majority of financial and human resources will be dedicated to local and global food supply
and security. A major emphasis will be placed on implementing integrated pest management programs to
increase crop production with less pesticide use. The latter also connects with sustainable use of natural
resources initiatives. It is important to protect honey bees from pesticide contamination and to provide
healthy flowering ornamental and other plants as food sources for these pollinators. About one-third of our
food supply is linked to honey bee pollination. Growers need revenue to keep farms operating. Nutritious
specialty crops, such as calabaza (squash), pak choi, daikon radish, edamame, leeks, and vegetable
amaranth will be field tested so that new crops can be released for farm operations and to meet public
demands. Ongoing studies include evaluations of 88 cultivars of 7 different crops for yield and resistance
to destructive insects and plant pathogens. Biological, cultural, and chemical control methods will be
developed to manage insect pests and plant pathogens. For example, grafting experiments on grapes will
be continued to control crown gall and reduce winter injury losses. New surveillance and research will be
conducted on the brown marmorated stink bug (Halyomorpha halys) and the spotted winged drosophila
(Drosophila suzukii). Of Asian origin, both insects have destroyed crops, such as corn, grapes, stone
fruits, and peppers, in eastern states. There will be CAES participation in multistate project NE-580, which
was formed to study the stink bug. Moreover, there will be new investigations on determining the
phytotoxic effects of nano- materials, such as pesticides and fertilizers, on squash plants and other
selected food crops.

Research on food safety will be conducted in cooperation with the following state and federal
agencies: CT Department of Consumer Protection, CT Department of Public Health (DPH), CT
Department of Energy and Environmental Protection, Civil Support Team of the CT National Guard, US
Food and Drug Administration (FDA), US Environmental Protection Agency, and the Federal Bureau of
Investigation. More sensitive and specific methods of detecting toxic chemicals in foods, beverages, and
other consumer products will be developed. Proficiency testing will be done in concert with the US FDA as
a part of a counter-terrorism program in the Food Emergency Response Network. Ongoing market basket
surveys will be conducted on domestic and foreign produce to assess pesticide residue levels. A new
initiative, started in the previous reporting period, will be continued. In addition to analyzing foods for toxic
chemicals at the CAES, there will be testing for microbial pathogens at CT DPH. Food samples will be
divided for analyses, and results will be reported to all appropriate federal agency partners for product
recalls or other regulatory actions.
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Several arthropods of public health importance will be investigated to monitor human
pathogens, detect emerging disease organisms, and to develop control methods. Molecular methods will
be used to monitor the Lyme disease agent in ticks, to assess prevalence of a subtype of Powassan virus
in ticks, and to identify encephalitis viruses in mosquitoes. Antibody tests will be developed to determine
prevalence of different bacteria that cause Lyme disease (Borrelia burgdorferi) and granulocytic
anaplasmosis (Anaplasma phagocytophilum) infections in white-footed mice, white-tailed deer, cottontail
rabbits, or other wildlife species that could be serving as important reservoirs. Highly specific recombinant
fusion proteins representing key immunogenic outer surface proteins of pathogens, will be incorporated in
enzyme-linked immunosorbent assays for analyses. Studies on biological control of ticks, mosquitoes,
and bed bugs will be conducted. The latter have become a serious problem in human dwellings and will
be given high priority for control.

Sustainable use of natural resources programs are important for food production, drinking
water, and recreation. Studies will be continued to reduce pesticide contaminants and fertilizers in soil and
water, survey and control invasive aquatic and terrestrial plants, and to develop methods of enhancing soil
quality by the addition of biochar or compost. New experiments will be conducted on the use of woodchips
for composting in vegetable production. Studies will also be conducted on finding ways of removing
pesticide contaminants from soil by phytoremediation.

Results of field and laboratory investigations will be transferred to the public by giving talks to
civic groups, serving on advisory boards of civic organizations, conducting interviews with the media,
posting information on an enhanced CAES website, and by publishing in peer-reviewed journals, book
chapters, conference proceedings, and newsletters. Interactions with stakeholders at growers' meetings
and providing diagnostic test results on insect pests and plant diseases provide opportunities for
discussion and input on new problems. There will also be at least one major open house event where the
public can meet scientists, tour research facilities, hear oral presentations, and provide written comments
on evaluations. There will be increased cooperation with the Yale Peabody Museum in developing public-
health related science curricula to educate K-12 students with the goal of reaching 18,000 students by
2016.

All research programs will be held to high ethical standards to ensure accurate and trustworthy
findings. All newly hired scientists and technicians will be trained, as past researchers have been
educated, on research integrity and provided instructions on proper record keeping, rules for authorship,
and procedures on reporting scientific misconduct. Written policies exist on defining scientific misconduct,
specific methods of investigating alleged misconduct, appeal rights, and final resolution of problems.
There is "whistleblower" protection for those who report possible or actual scientific misconduct. These
guidelines were first established in 2001 to comply with policies enacted by the US Public Health Service.

Overview

Pursuant to the Agricultural Research, Extension, and Educational Reform Act (AREERA) of
1998, USDA guidance, and other regulations, this updated Plan of Work is submitted for the period FY
2014-2018. Written stakeholder input received at meetings, workshops, open house events, and from
correspondence has helped to identify the critical short-term, intermediate, and long-term agricultural and
environmental issues in Connecticut (CT). The CT Agricultural Experiment Station, hereafter referred to as
the "Station" or "CAES" is the oldest state agricultural experiment station in the United States. Founded in
1875, the institution remains a separate state agency unaffiliated with a university. The Station, however,
has numerous collaborations with scientists, extension agents, and educators in at least 40 states and 12
countries, including joint research projects with scientists at the University of Connecticut (UCONN),
Cornell University, University of Massachusetts, and Pennsylvania State University. Joint research exists
with scientists in Bangladesh, Canada, Chile, China, Malaysia, Czech Republic, Israel, Peru, Great Britain,
the Netherlands, Australia, and Turkey. Federal Hatch and Mcintire-Stennis funds are received for
research, but no federal funds are received for education or extension. Without teaching and extension
responsibilities, Station scientists and technicians have time to do extensive outreach and research.
Station scientists participate in 20 integrated, multistate projects and disseminate new findings to
professionals in academia and extension. Five Station scientists contribute to the national eXtension
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website (www.extension.org) as a part of Communities of Practice on bee health, consumer horticulture,
eOrganic, pesticide environmental stewardship, grapes, and sustainable energy. This updated Plan of
Work has a major commitment for integrated activities. Brief descriptions of research goals and information
on joint projects are given as examples to show how research and extension are coordinated. This
document and accomplishment reports are written for laypersons, including legislators and their staff
members. Accordingly, an effort was made to minimize the use of jargon and highly technical terminology
whenever possible.

Connecticut is a small state with several physiographic regions, extensive forests, and a
population of over 3,500,000 people. Station scientists conduct research on agriculture, forestry, public
health, and natural resources, such as soil and water, in areas characterized by urban sprawl, where
quality of life is often defined by relatively small tracts of farmland, forests, and parks in an otherwise
urban/suburban setting. Larger farms and rural areas still exist, however. Public drinking water is drawn
extensively from protected surface and ground water supplies and aquifers. Protecting watershed areas is
a high priority. Nearly 60% of the state is forested, and residential subdivisions have numerous trees. The
Connecticut River Valley is highly fertile and has productive agricultural soils with low erosion
potential. There are about 4,700 farms consisting of at least 400,000 acres. This includes about 200
commercial greenhouses on 180 acres. Agriculture employs about 20,000 persons and contributes about
$3.5 billion annually to the state's economy. Connecticut is among the nation's top producers of fruits, such
as blueberries, pears, and apples.Apples are exported to Israel. Connecticut has about 170 farms in maple
syrup production. The nursery and bedding plant industries are major components of agriculture, valued
annually at about $400 million. Annual gross revenue for Christmas trees is about $9.0 million. Moreover,
the wood-products industry, which exports premium lumber, is valued at about $500 million
annually. Clearly, Connecticut's farms and related businesses are not only important to its residents but
also provide food for large human populations in New York City and Boston.

The CAES research programs are designed to advance knowledge of science, improve crop
production and greenhouse irrigation systems, boost US agricultural production, ensure safe foods, protect
the environment, and to enhance human health and well being. Although most projects have basic as well
as applied components, a major goal is to solve agricultural problems. Future pilot research projects are
now being considered to investigate climate change (eg., long-term monitoring of rainfall and temperature
and the corresponding introduction of exotic invasive plants and insects). Work also is being planned on
sustainable energy and enhancing international food security, all of which are priority areas for the
National Institute of Food and Agriculture. Forward movement on new initiatives will depend on the
availability of financial and human resources. The Station also has a strong commitment to public health;
scientists conduct research studies on mosquitoes and encephalitis viruses, ticks and associated
pathogens, and on the rising problem of bed bugs in human dwellings.

Developed with input from stakeholders, the Station's 5-year strategic plan includes broad
goals to increase competitiveness of US agriculture in global and domestic markets, meet the challenges
facing new farmers as they enter agriculture, train farmers on new methods, promote conservation and
environmental stewardship, enhance rural economic growth, and create opportunities to expand
agricultural products, markets, and research. Multistate projects are an important component of the
Station's strategic plan because they encourage the blending of scientific expertise and, thus, more
efficiently utilize scarce resources over broad regions to address common problems. The Station's portfolio
of research projects is consistent with the mission of the Medium Term Strategic Plan for State Agricultural
Experiment Station System and addresses national issues.

The logic model system has been used in this Plan of Work. There are 4 major research
programs planned: (1) Local and Global Food Supply and Security - Plant and Integrated Pest
Management Systems; (2) Food Safety; (3) Human Health; and (4) Sustainable Use of Natural
Resources. All four programs have a balance of basic and applied research enhanced by a strong
outreach effort, which transfers new findings to stakeholders. The first two programs are consistent with
USDA priorities. It should be noted that financial resources and amounts of scientist years (SY) dedicated
to each active program are recorded and verified by the scientists. In some cases, a given scientist's time
may be divided among different programs. For example, a chemist working on food safety is also working
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on soil quality. Therefore, the appropriate fractions of an SY unit (0.5 SY, etc.) are assigned to each
respective program areas.

Local and Global Food Supply and Security - Plant and Integrated Pest Management (IPM)
Systems

The Station's overall research effort is weighted heavily towards this program. The main
goals are to apply new methods to improve crop systems and to boost agricultural production. Developing
and implementing IPM programs to achieve more efficient farming practices; identifying microbial
pathogens and nematodes, which affect plant health and yields; evaluating new cultivars of grapes, other
fruits, and vegetables; controlling insects and mites on plants; and sustaining healthy honey bee
populations are high priorities. One third of the US food supply is linked to pollination of honey bees; IPM
programs protect these and other pollinator species. Basic and applied research on IPM, a major core
program, is accomplished in concert with the Station's statutory responsibilities to annually inspect
nurseries, survey forests, and to implement programs in nurseries and other agricultural settings. Crop
yields increase when pest problems are controlled. It is important to protect flowering nursery stock,
bedding plants, and trees, such as maple and willow, because they help to sustain honey bee
populations. There are ongoing studies on the use of bacteriophages to control a bacterial pathogen
infecting peach.

The control of insects, nematodes, and fungi that cause damage to crops has traditionally
relied heavily on the use of chemical pesticides. This approach has caused environmental pollution, which
threatens watersheds and insect pollinator species; encourages rising farm costs; and can cause
increased health risks for persons who apply the pesticides or who enter treated areas. Moreover, the
recent removal of or restrictions on the use of certain organophosphate insecticides on farms has
motivated growers to consider alternative methods of pest control. As a part of ongoing studies,
researchers will identify the efficient uses of biological controls, develop more accurate monitoring systems
for pest populations, and identify the next generation of alternative strategies, such as using rapeseed as a
cover crop and for the control of certain nematode species. Glucosinolates released from decomposing
rapeseed vegetation can suppress Northern root knot nematodes (Meloidogyne hapla). Genetic traits of
Brassica juncea are being investigated to find a cultivar that releases the most sinigrin, a predominant
glucosinolate. Another objective is to build a knowledge base on IPM and train growers, including those
who visit from foreign countries, on how to implement new monitoring systems and methods of pest
control. In a new collaboration effort with scientists at the University of Massachusetts and the University of
New Hampshire, a CAES plant pathologist is assisting 10 scientists at the Bangladesh Agricultural
Research Institute to establish a diagnostic laboratory with state-of-the-art molecular tools. A workshop
has been held to train scientists, but further efforts are planned to make these facilities fully operational. It
is expected that findings from initial research investigations on controlling certain pests will lead to further
studies on different pests, thereby, broadening the overall IPM effort and having global impact. The
expected long-term outcomes will be increased agricultural production, more food for vulnerable human
populations, a cleaner environment with improved watersheds, reduced farm costs, increased acreage in
IPM, protection of crop systems and insect pollinators, and reduced health risks to humans. There are
stakeholder requests to improve trellis systems and introduce new cultivars of table and wine
grapes. Winter injury of grape plants and crown gall are serious problems for growers. Growers want to
expand production with different grapes, but need research results on grape yields, sugar content, winter
hardiness, and bacterial and fungus control. Station scientists are working collaboratively with investigators
at Cornell, UConn (including extension), the University of Massachusetts, and the University of Rhode
Island and were awarded a Northeast IPM grant to find ways to reduce amounts of fungicides in
vineyards. To meet the needs of vegetable growers and under-represented and under-served groups (i.e.,
Hispanic, Brazilian, Black, and Asian populations) in CT, at least 88 cultivars of the following crops are
being field tested: calabaza (squash), leeks, personal-sized watermelons, beach plums, edamame, garlic,
Chinese cabbage, sweet potatoes, vegetable amaranth, pak choi, and daikon radish. With 11,000 acres of
vegetable production and at least 114 farmers' markets in CT, there is an annual cash value of about $25
million for all vegetable crops. The Brown Marmorated Stink bug (Halyomorpha halys) and the spotted
wing drosophila (Drosophila suzukii) have entered CT. Of Asian origin, both insects have caused

Report Date  05/22/2013 Page 4 of 55



2014 Connecticut Agricultural Experiment Station - Research Plan of Work

significant crop losses in the US. Methods of control are needed to protect fruits and vegetables.
Food Safety

This planned research program addresses public concerns. There have been numerous
national news stories and government recalls of contaminated food and other products. Station scientists
collaborate with personnel in the CT Department of Agriculture, CT Department of Energy and
Environmental Protection, CT Department of Consumer Protection, CT Department of Health, CT National
Guard, Federal Bureau of Investigation, US Environmental Protection Agency (EPA), and the US Food
and Drug Administration (FDA). In the latter, the Station is an integral part of the Food Emergency
Response Network (FERN) and receives federal funding to develop more sensitive and specific chemical
detection systems, test foods and other consumer products for the FDA, and to be a back-up laboratory for
federal and state laboratories in an emergency. During this reporting period, Station scientists continued to
assist the FDA by developing new analytical procedures to test foods for toxic chemicals. State statutes
mandate that the Station shall assist other state agencies in the testing of products for any unwanted
chemicals, such as pesticide residues, lead, mercury, arsenic and other heavy metals, as well as industrial
compounds (e.g., melamine). A new study has been initiated on nanoparticle contamination of agricultural
crops with an emphasis on pesticide and fertilizer uses. A new USDA competitive grant was awarded to
CAES to define the impact of nanoparticles on food crops with a focus on the risk posed to humans from
exposure to these contaminated plants. Hatch funds will be used in this research. Monitoring pesticides in
fruits and vegetables addresses important food safety issues to meet short-term critical needs.
Connecticut is the only state in New England that has continuously monitored its food supply for pesticide
residues. Numerous product recalls, some of which have occurred nationally, are an outcome of these
efforts. Chemists will continue to work on improving analytical procedures, such as evaluating a new liquid
chromatography/mass spectrometry protocol for the detection of pesticide residues in food. A novel
Hydrophobic Interaction Liquid Chromatography (HILIC) stationary phase-based chromatographic
column will be evaluated. The combination of HILIC with semi-aqueous mobile phase improves the
performance of mass spectrometry. Chemists will also test honey bees, flowers, nectar, and pollen for
neonicotinoid pesticides. This ongoing project, an example of how Station scientists work on problems in
different planned programs, has 20 collaborators, including extension agents, from 15 institutions.

Human Health

The "Human and Animal Health" research program mainly consists of basic and applied
projects on medically important arthropods, such as mosquitoes and ticks, and the viral, bacterial, and
protozoan disease agents they transmit to people, domesticated animals, and wildlife (i.e., birds, deer, and
rodents). Work will also be dedicated to research on controlling bed bugs in homes and hotels. This
program was added because these insects have become very abundant and resistant to pyrethroid
pesticides; new pesticides and monitoring traps will be evaluated.

During 1999, the West Nile encephalitis virus emerged for the first time in New York City and
southwestern CT, resulting in dozens of human deaths. However, other encephalitis viruses also circulate
in mosquito populations. For example, the LaCrosse virus and Eastern Equine Encephalitis (EEE) virus
can cause severe human ilinesses or death. Jamestown Canyon virus, prevalent in white-tailed deer
(Odocoileus virginianus), can cause flu-like iliness in people. The EEE agent has a 30% fatality rate in
people. The first culture of the West Nile virus in North America was made at the CAES. This
accomplishment had great impact because live virus cultures were made available to scientists at the
Centers for Disease Control and Prevention, Yale University, and other institutions and companies. This
discovery facilitated current research on vaccine development and molecular-based diagnostic tests at
Yale University. Other important expected outcomes include the development of interferon treatment of
viral infections. Ongoing research focuses on determining if two exotic mosquito species, Ochlerotatus
japonicus and Aedes albopictus, carry encephalitis viruses. In Asia, both species are important vectors. To
identify newly emerging viruses from other continents, RNA of viruses is being sought to build a reference
collection. The mosquito research program at the CAES is combined with statewide surveillance of
encephalitis viruses. Research objectives will focus on identifying blood meals in mosquitoes by using
cytochrome b gene molecular analyses, detecting new viruses present in the state, sequencing the RNA of
viruses to determine strain and virulence differences, and identifying which of the 50 mosquito species
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present in the state are epidemiologically most important. Once identified, these key species will be
targeted in control programs. Efforts will be made to control mosquitoes with biological (Bacillus species)
agents, particularly in catch basins. The mosquito/virus surveillance program is an early warning
system. When viruses become prevalent, press releases issued on a weekly basis will inform the public
about the risks and how to prevent mosquito bites. The main goal of this program is to prevent human
illnesses and deaths.

Lyme disease, human babesiosis, and human granulocytic anaplasmosis are common in CT
and other states where Ixodes scapularis ticks are abundant. Tens of thousands of human cases have
been reported nationally. The research program is divided into three major components: improving
antibody detection assays for wildlife studies, detecting the DNA of the Lyme disease agent in ticks using
polymerase chain reaction methods, and control of the tick vector. Highly specific recombinant fusion
proteins are currently being evaluated as antigens in enzyme-linked immunosorbent assays to detect
antibodies in deer, white-footed mice, and cottontail rabbits. The objective is to determine the role of
selected wildlife species as sources of infectious agents or as monitoring systems in studies on the
ecology and epidemiology of tick-borne infections. The DNA analyses add further information on the
prevalence of the Lyme disease organism in CT. It is also important to find effective and safer methods of
tick control, including deer management, for treatment in small areas, such as homeowners' backyards. In
addition to using acaricides, nootkatone (a component of the essential oil from the heartwood of Alaska
yellow cedar and an extract of grapefruit) and Metarhizium anisopliae Strain 52 and Bauveria bassiana are
being evaluated in field and laboratory experiments. It appears that Powassan virus, which infects ticks
and domesticated animals, is another emerging public health problem. The main goal of this planned
program is to find ways of reducing tick-borne infections and human illnesses.

Sustainable Use of Natural Resources

This program is strongly focused on research to suppress or eradicate invasive plants and to
prevent the overuse of fertilizers. Agricultural systems require ample supplies of clean water. Excessive
use of fertilizers pollutes ground and surface waters and can cause damage to watersheds. In terrestrial
habitats, Japanese barberry and Mile-a-Minute vine are invasive plants that have great potential to disturb
forested settings and thereby negatively affect watershed areas. Extensive growths of Japanese barberry
are also linked to increased tick abundance and human risk for Lyme disease because mice, an important
host for I. scapularis larvae and nymphs, are protected from predators. Studies will be conducted to reduce
Japanese barberry from the forest understory and reduce risk of Lyme disease. A beetle (Rhinoncomimus
latipes) is being released to control the Mile-a-Minute weed. A milfoil weevil was released in Candlewood
Lake, the largest lake in CT, to control Eurasian water-milfoil. Field experiments on the use of herbicides
2,4D, diquat, and fluoridone to control Variable water-milfoil and Eurasian water-milfoil in lakes have been
completed with success. Experiments will continue on drawdown of lake water to control Eurasian water-
milfoil. In addition, to track changes in aquatic species abundance and distribution over time, global
positions system-based (GPS) bathymetric vegetation maps will be created and digitized along with text-
based narratives; GPS-derived transects will be established within each treated lake or pond. About
10,000 soil samples, submitted by stakeholders, will be analyzed annually for acidity, and mineral and
organic matter content to determine if fertilizer is needed in the farms, gardens, or lawns. The objective is
to provide accurate laboratory results, and if fertilizers are not needed, to educate the public to avoid the
excessive use of fertilizers.

To be useful, new scientific knowledge will be transferred to stakeholders in a timely
manner. A strong outreach program operates to accomplish this. The Station has an extensive program
designed to reach a broad audience of persons of all ages and racial and ethnic backgrounds in the state
and nation. All Station scientists are required to participate in outreach activities. Technicians contribute to
this effort on a more limited basis. Many new research projects have been initiated at the requests of
stakeholders. For example, fruit growers have asked us to monitor the brown marmorated stink bug, an
Asian insect pest that threatens a wide range of crops, such as corn, fruits, and peppers. When research
objectives have been met, activities are terminated. The Station's website (www.ct.gov/caes) will be
enhanced to include a Plant Pest Handbook, numerous fact sheets, publications, and databases. It is not
uncommon to have 2.6 million page views annually; the average visit duration is about 14 minutes. A 30-
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second video was produced to describe some core Station research programs and to pique public interest.
The video will be shown at talks and is posted on the agency's website. Station scientists have good
rapport with the media; hundreds of news stories are written for newspapers and television to reach
stakeholders. Station administrators will transfer new scientific information to Members of Congress and
state legislators as well. The public will be invited to tour Station facilities and to attend at least one major
CAES open house to meet scientists, see laboratories and experimental plots, hear presentations, and to
submit written comments on research programs. In addition, state residents will receive direct services
when diagnostic tests are conducted, soil samples are analyzed, ticks are tested for the Lyme disease
agent, or when people see Station displays at agricultural fairs. Information on plant diseases will be
submitted from the Station's Plant Diagnostic Information Office to the National Plant Diagnostic Network
(NPDN), extension offices at universities, and to the national extension website. However, not all of the
Station's findings, such as tick analysis and insect identification, are reported to the NPDN. Results of food
and product analyses will be reported to state agencies and the US FDA and US EPA. Under-served and
under-represented populations will be reached mainly through the specialty crops program and distribution
of fact sheets written in Spanish and Chinese on home-related insect problems. Moreover, adults and
youngsters will hear hundreds of presentations given by Station staff members at meetings, workshops,
and in schools. Youngsters will be served as a part of mentorship programs. Teachers educated on new
scientific findings will incorporate the information in elementary or high school curricula. For example,
CAES scientists will submit information on insect or tick-associated diseases to the Yale Peabody
Museum. The information is used to develop science curricula for middle and high school students. The
new teaching units are expected to impact 18,000 students by 2016. These outreach activities are very
effective means of the Station indirectly contacting youth. In addition, lesson plans will be available on the
American Phytopathology Society website. Direct and indirect contacts with adults and youth will be
recorded. Finally, there will be publication of scientific articles in peer-reviewed journals to reach a very
broad international scientific community. Those scientists who are primarily devoted to routine diagnostic
testing, however, will write technical reports and fact sheets for the public even though they might not yet
have publishable data for a peer-reviewed article.

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

Year Extension Research

1862 1890 1862 1890
2014 0.0 0.0 31.0 0.0
2015 0.0 0.0 31.0 0.0
2016 0.0 0.0 31.0 0.0
2017 0.0 0.0 31.0 0.0
2018 0.0 0.0 31.0 0.0

Il. Merit Review Process

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

e Other (Internal administrative and scientific review )

2. Brief Explanation

An external review process, with at least one outside reviewer, will be followed during this
reporting period to evaluate project outlines for Hatch grants and other federal funds. As before,
all scientific proposals for the Station will be subjected to merit and peer review following federal
register guidelines and the National Science Foundation model
(http://www.eng.nsf.gov/pet/review-2.htm). Merit reviews for proposals follow criteria proposed
by the National Science Foundation (NSF-99-172). All scientific proposals and experimental
findings of the Station will continue to be subject to the merit and peer-review process by
persons who are qualified to critique the proposed studies. The distinction between merit review
(project evaluation whereby the quality and relevance to state program goals are assessed) and
scientific peer review (that performed by experts with scientific knowledge and technical skills to
conduct the proposed work encompassed within the program) is recognized. Research priorities
will be based on stakeholder input and state needs. Our priorities normally parallel national
research priorities recognized by the Joint Council on Food and Agricultural Sciences, the
Experiment Station Committee on Organization and Policy, and the United States Department of
Agriculture. The proposed research will be of relevance sufficient for an organizational
representative to make an informed decision as to whether the work is appropriate for federal
and state support. Project outlines for Hatch, Mclintire-Stennis, or multistate research funds will
be prepared by scientists after consultation with the respective Department Head and will be
independently reviewed by other qualified scientists within or outside the Station. In most cases,
the reviewers are chosen by Department Heads. In addition, the project outline will be reviewed
by the Department Head, who supervises the scientist, and by at least two other Department
Heads (Chief Scientists) within the Station before the Vice Director or Director of the Station
review the proposals and give final approval. The review process adheres to ethical standards
on research integrity. All scientists and technicians have received training on scientific integrity.
All new employees will be trained. Written policies are in place to review allegations of scientific
misconduct; there were no complaints during this reporting period. The merit of the proposed
scientific work will be evaluated to ensure that the planned research addresses established
priorities that are consistent with stakeholders' needs, meets state and national USDA program
criteria and goals, has sufficient funding, and has a reasonable likelihood of success with
measurable outputs (e.g., peer-reviewed publications). Scientific peer review of research
proposals (including grant funding) focuses on the suitability and validity of methods to be used
(technical quality), originality of the study, and value of the work to the scientific community and
the public. Proposals for all multistate research projects will be reviewed by at least three
scientists outside the Station as well as those in the Station. The names of outside reviewers are
not disclosed so that candid comments can be received. Station scientists are encouraged to
publish their results in peer-reviewed journals that have national and international audiences
and to also write reports for the general public. Scientific work is held to high technical
standards. Although emphasis is placed on peer-reviewed journals as the main forum for
reporting scientific advancements, persons who do not have scientific backgrounds will not
be excluded from receiving information. They will have access to non-technical summaries,
regional reports, and fact sheets prepared by Scientists and other staff in the Departments of
Analytical Chemistry, Entomology, Environmental Science, Forestry and Horticulture, and Plant
Pathology and Ecology. Fact sheets, pest management guides, and the Station's Record of the
Year, which contains research findings will also be made available on the CAES website.
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Ill. Evaluation of Multis & Joint Activities

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

During federal fiscal year 2012, there were 29 Hatch research projects at The
Connecticut Agricultural Experiment Station (CAES). Of these, 25 (86%) projects were
multistate collaborations with scientists in at least 40 states, while 20 (69%) of these projects
included jointly planned integrated activities. There are extensive external and internal linkages
in staff and other resources, such as in the participation in the US FDA's Food Emergency
Response Network (FERN) and National Plant Diagnostic Network (NPDN). Stakeholders
participate by allowing experiments to be conducted on their properties and have identified the
following main critical issues that need attention in the planned programs: (1) development of
IPM programs to reduce amounts of pesticides used and to decrease farm costs; (2) effective
immediate control of insect and plant pathogens; (3) development of efficient plant
management systems that include specialty crops; (4) more efficient detection of human
pathogens transmitted by ticks and mosquitoes and the transfer of new information to
stakeholders; (5) ensuring that food products are free of harmful chemicals; (6) mitigation of
pollution problems such as indoor mold and invasive aquatic weeds; and (7) expanded
outreach programs to report new scientific findings. In some instances, immediate solutions
can be found, such as finding ways of controlling insect and plant pathogen pests to reduce
crop damage and preparing more fact sheets on scientific results. However, most critical
issues are complex and will require long-term research efforts in replicated field studies.
Although analyses of food items for chemicals are almost entirely laboratory-based, this critical
issue is considered intermediate because in some instances, analytical methods will need to
be modified to improve accuracy and reduce the amount of time needed to obtain results. For
example, the US FDA requested assistance on evaluating new analytical methods to detect
ricin in meat as part of excercises in proficiency testing. The FERN initiative links several
states with federal labo