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l. Plan Overview

1. Brief Summary about Plan Of Work

Missouri ranks second only to Texas in the number of farms. Of the 108,000 farms in Missouri,
approximately 101,600 are considered small farms. This is based on farms with gross annual sales less
than $250,000 excluding government payments (National Agriculture Statistics Service NASS).These
traditional farms represent a way-of-life that Missourians and other rural citizens have taken for granted
over much of the nations' history. However, prime farmland in Missouri, as well as in the remaining states,
is being lost rapidly due to urban sprawl. This loss of farmland across the United States occurs at a rate of
50 acres every hour, which is one-half million acres per year. A major reason for this loss is because our
increasing population results in cities expanding into areas traditionally used by farmers. During
encroachment, farmland becomes too valuable to farm and is purchased for commercial development. A
major component of this modified land use is for housing developments.

Incorporation of an integrated/organic agricultural production system resulting in high dollar products
that are produced in an environmentally friendly manner should be an ideal method for examining various
agricultural practices at the rural/urban interface. This integrated system would be as self-contained as
possible and would provide a location for numerous extension, research and community activities. Other
potential areas that can be evaluated at this location include: impact of farming practices on human health,
human and family interaction, the environment, student experiential learning, energy use, and labor
requirements.

Busby farm will be the focal point for this highly integrated research and extension unit at Lincoln
University. Results from the research conducted at the farm will be transmitted to limited
resource producers and families throughout the state of Missouri. This farm will complement our extension
family and youth development programs in Jefferson City, Kansas City, St. Louis, Southwest Missouri, and
the Bootheel. Families and or youth can be brought to campus for summer camps (they will be
accommodated in our youth development camp). Youth will be exposed to agricultural practices at Busby
and will be provided the opportunity to assist the manager. This will be a unique farm opportunity in
Missouri and it is being developed with input from private individuals, area high school students,
numerous agricultural organizations, and the University of Missouri.

Individual research projects will continue at Carver and Freeman farms. These projects will allow
investigators to examine specific issues of concern that cannot be readily incorporated into the integrated
farming system. Projects that will be supported for continuing studies in cooperative research will include
animal science, plant science, human nutrition, and environmental science.

Agricultural teaching is an important aspect of Cooperative Research Programs and we train both
graduate and undergraduate students as they participate in hands-on activities performing research under
the supervision of the research faculty in different areas. Lincoln University currently offers undergraduate
degrees in Agri-business, Agriculture, and Environmental Science. The Agriculture curriculum provides a
choice of emphasis between Animal Science, Plant/Soil Science and Natural Resources. There is also a
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Master's Degree program in Environmental Science. All of our researchers are involved in the teaching
programs at the undergraduate and/or the graduate level

Global Food Security and Hunger
Animal science

The primary emphasis in small ruminant animal science research is on goat and hair sheep
production systems. The programs are in areas of footrot resistance and parasite resistance selection,
grazing performance, and reproductive efficiency. There are four small ruminant animal research projects
being supported by the Evans Allen grant at Lincoln University. The general objectives of research are to
establish genetic footrot disease resistance in hair sheep with DNA marker assisted selection; divergent
selection for internal parasite resistance in goats; and improving grazing efficiency and reducing embryonic
waste in small ruminant animals. Another project is evaluating the feasibility of developing a real-time
biosensor for LH using nanotechnology derived components. These studies are highly integrated between
research, extension and education at LU and as well as with the University of Missouri (Columbia).

The University of Missouri has no plans for expanding extension efforts into goat production and the
above projects will allow Missouri residents to receive assistance without duplication of effort by the land-
grant universities. Investigators with training in pasture and forage production have been added with a
split research and teaching appointments.

Mosquitoes are responsible for transmitting the causative agents of some of the most widespread
and prevalent infections of humans, including malaria, lymphatic filariasis, yellow fever, dengue fever, and
encephalitis. The significance of mosquito-borne disease transported internationally was observed in the
United States during the outbreak of the West Nile virus in New York City and surrounding areas in 1999.
In order to control populations of disease vectors and, in turn, control the disease agents they transmit, an
extensive and thorough knowledge of the life cycle and ecology of these arthropods must be
developed. This project examines the biology of mosquitoes from the viewpoint of interactions between
mosquito populations and their ecosystems. Through this project we can gain a better understanding of
the role that environmental factors play in larval development, adult mosquito production and fitness, and
population dynamics.

Aquaculture

Aquaculture continues to grow significantly at Lincoln University with construction of a new facility.
Research-based information is being made available to the aquaculture stakeholders in Missouri through
Lincoln University Cooperative Extension. Following are the goals of the on-going and future research
and extension activities that address the aquaculture priorities in Missouri and the region:

1. Develop least-cost diets that meet the nutritional requirements for different life stages of bluegill and
related food fish species in Missouri.

2. Develop bluegill, through selective breeding, that is suitable for food-fish production and
determination of gross nutrient requirements for the same fish by practical diet formulations.

3. Develop optimized methods for producing early life-stage sunfish indoors to enable year-round
availability.

4. Develop and demonstrate production methods for a stock of domesticated and rapid growing crappie
utilizing indoors and pond systems

5. Develop rapid disease identification technologies for crappie in culture systems and determine
effective treatments and bio-security standards to maintain disease free stock.

Plant Science
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This program is highly integrated with the Extension Small Farm Program. Studies continue to
examine profitable and value added products and the marketing of new crops and other plants with
particular interest in the needs of underserved farmers with limited resources. Additionally, horticulture is a
profitable enterprise on many small farm operations.

Climate Change
Environmental Science

A systematic study of our environment requires investigation of intersections of many disciplines.
Studies in environmental science will focus on minimizing detrimental impacts of agriculture on soil, water
and air quality. Two recently approved projects will explore ecological links between bioindicators of
environmental health and sustainable watershed management.

Childhood Obesity
Human Nutrition

Basic, as well as applied, studies will continue in this area examining the causes and impacts of
obesity in minority populations. Of particular focus in this area are the causes and prevention of obesity, in
both youth and adults. A recently approved project will focus on the effects of dietary Omega-3 Fatty acids
on the biomarkers of cardiovascular disease in obese individuals. A new study will examine the effects of
fatty acids on biomarkers of cardiovascular disease in obese individuals.

Food Safety

Food Safety

Detection and identification of bacteria and food pathogens is an essential step in food safety
inspection. One project in the area of food safety will develop a novel 3-dimensional (3-D) interdigitated
microelectrode array (IDE) based impedance biosensor. This biosensor will be capable of rapid detection
and selectively identifying E. coli O157:H7. This design is unique in the use of a 3-D IDE which increases
the surface area compared to a single (2-D) IDE sensor. The increased surface area will enhance the
sensitivity of impedance detection.

Sustainable Energy

Sustainable Energy

Studies are being undertaken to develop alternative fuel sources that are feasible,
economical, efficient, and environmentally friendly. Microalgae studies are designed to evaluate the mass
cultivation of microalgal biomass as an alternative fuel source.

Bioenergy, energy derived from biomass, is an important source in the future supply of energy in the
US. More than one-third of the transportation fuel consumption in the US could be produced from
lignocellulosic materials. In this study, two integrated systems, for the production of biogas, biooil and
biochar, are compared. The results of this study will provide the basic scientific knowledge for comparing
and optimizing different technologies for the production of bioenergy and biochar.

The application of biochar to soil is a novel approach to establish a long-term sink for atmospheric
carbon dioxide in the terrestrial ecosystem. The application of biochar to soil has the potential to improve
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soil fertility and increase crop production. This study will examine potential hazards associated with
biochar applications.

Programs without strong research counterparts

Extension efforts to improve the educational and economic opportunities for under-represented
populations in Kansas City, St. Louis, Jefferson City, Southwest Missouri, and the Bootheel will continue.

Programs of this type include:1) Family and Youth Development, 2) Community Development, 3)
Minority Health and Aging, 4) Expanded Food and Nutrition, 5) Urban Gardening, and 6) Childhood
Obesity.

A recently approved project will conduct a study of Rural Entrepreneurship for economic
development in Southeast Missouri Counties. The findings of this project should help in the development
of policies and programs to help alleviate poverty in rural communities.

A grant from the Susan G. Komen Foundation will fund a new Breast Cancer Awareness Program in
the Cole County area.

The Abstinance Education Program, funded by a grant from the Missouri Department of Health and
Senior Services, will provide education on teenage pregnancies, out of wedlock births and support
decisions by adolescents to abstain from sexual activity. The target audience for this program is youth
ages 14 through 17, in St. Louis County and City, Jackson County, Kansas City as well as Scott, New
Madrid, Mississippi, and Pemiscot Counties in Southeast Missouri.

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

Year Extension Research

1862 1890 1862 1890
2013 0.0 36.0 0.0 44.5
2014 0.0 36.5 0.0 44.5
2015 0.0 36.5 0.0 44.5
2016 0.0 36.5 0.0 44.5
2017 0.0 36.5 0.0 44.5

Il. Merit Review Process

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

Report Date  05/07/2012 Page 4 of 78



2013 Lincoln University of Missouri Combined Research and Extension Plan of Work

e Combined External and Internal University Panel
e Combined External and Internal University External Non-University Panel

e Expert Peer Review

2. Brief Explanation

Research proposals submitted by investigators for Evans-Allen funding are reviewed
within each program area, then submitted to the Associate Research Director.The Associate
Director evaluates them on feasibility and adherence to the Plan-of-work and how well
they complement the extension programs. Proposals are then submitted to scientists to
evaluate their scientific merit and then returned to the Associate Director. The names of
reviewers are removed and the Associate Director returns the comments to the investigator(s)
for their response. If the response is satisfactory and/or if satisfactory modifications are made to
the proposal it is then submitted by the Director to NIFA. Programs within extension and
research will be evaluated for overall direction, progress, and cohesiveness by a panel of
program leaders, directors, and non-university stakeholders. Family, youth and community
programs will also solicit input from stakeholders located near the satellite offices maintained
by Lincoln University in St. Louis, Kansas City, Southwest Missouri, and the Bootheel region.

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?

Multi-state programming -The Change Agent States project is a catalytic step in
beginning the transformation of the Land Grant system. It is a consortium of land grant
institutions in fourteen states bringing the needed technical skills and training to each of the
member states. Through this multistate approach, the consortium is developing successful
models and systemic change strategies to support greater diversity and welcoming climates
throughout the system.

Numerous joint activities with the University of Missouri Extension (UME)
include: coordination of agricultural research and extension needs as determined by
stakeholder input as described in detail in a memorandum of understanding between the two
universities. Lincoln University will expand efforts in aquaculture, small ruminants, horticulture
(vegetable production) and small farms program. Nanotechnology capabilities to assist in
programs such as animal science and environmental science are being developed.

Research, extension and teaching personnel that are implementing these programs at
LU interact with UME field staff for assistance with activities and disseminating information
throughout the state. Information obtained at LU is disseminated electronically through an
annual report. Community development, 4-H and Youth development components of our
programs utilize the infrastructure provided by the University of Missouri Extension (UME) for
assistance.

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

Collaborative efforts with 4-H, Youth and community development allow Lincoln
University to provide UME greater access to minority and underserved populations in regions
such as the bootheel, St. Louis and Kansas City, and Southwest Missouri. Lincoln University
also benefits through the infrastructure support that UME provides.
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One of the targets of the goat program will be with Hispanic populations in the state since
one of the main products from Hispanics in the southern portions of Missouri is
goats. Collaboration with UME and Missouri State University will enhance our ability to target
this population.

3. How will the planned programs describe the expected outcomes and impacts?

The primary outcomes anticipated by efforts at Lincoln University are to improve the
quality of life and/or assist under-represented and under-served individuals in living with a
sustainable income in an environment of their choosing.This environment could be in urban
regions, at the rural/urban interface, or in isolated rural areas.

4. How will the planned programs result in improved program effectiveness and/or

These programs will result in greater integration of activities within LU and between LU
and other Universities within Missouri. The MOU between Lincoln and UME will also assist in
sharing knowledge and activities to a greater degree and will allow LU to concentrate efforts on
fewer research programs for meeting the needs of clientiele throughout the state.

IV. Stakeholder Input

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

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

Survey of traditional stakeholder individuals

Survey specifically with non-traditional groups

Survey specifically with non-traditional individuals

Brief explanation.

The listed actions do not occur in each program. Most programs do not use all the methods
listed above to seek stakeholder input. All programs, however, use at least two of the above
actions, and multiple programs use four of the above methods.

In general, stakeholders are invited to events and provided with information using mail lists,
newletters, association publications, presentations at stakeholder meetings, workshops and
personal interactions. New releases inform and invite the general public. Efforts are evaluated and
the results are used to modify and/or redirect formats as needed.

A statewide survey was distributed previously, with over 3,000 stakeholders responding.
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2(A). A brief statement of the process that will be used by the recipient institution to identify
individuals and groups stakeholders and to collect input from them

1. Method to identify individuals and groups

e Use Advisory Committees
e Use External Focus Groups
o Needs Assessments

e Use Surveys

Brief explanation.

Targeted tools include a needs analysis, and surveys. Surveys are conducted at
Lincoln University for selected programs. The University of Missouri Extension also shares
their statewide survey results database.

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

1. Methods for collecting Stakeholder Input

Meeting with traditional Stakeholder groups

Survey of traditional Stakeholder groups

Meeting with traditional Stakeholder individuals

Survey of traditional Stakeholder individuals

Meeting specifically with non-traditional groups

Meeting specifically with non-traditional individuals

Meeting with invited selected individuals from the general public

Brief explanation.

Some of the non-traditional and traditional groups includes vegetable producers
organizations, aquaculture organizations, organic farmers, as well as with sheep and goat
association members. Also included are students, teachers, engineers, other scientists, and
community leaders.

3. A statement of how the input will be considered

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

Brief explanation.

Advisory groups with individuals targeted from specific populations of
stakeholders will receive an invitation once each year to hear research/extension
activities and they will be asked to make recommendations for the coming years
priorities.
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V. Planned Program Table of Content

S. No. PROGRAM NAME

1 Global Food Security and Hunger

2 Community and Leadership Development

3 Family and Youth Development
4 Climate Change
5 Food Safety

6 Sustainable Energy

7 Childhood Obesity
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V(A). Planned Program (Summary)

Program # 1
1. Name of the Planned Program

Global Food Security and Hunger

2. Brief summary about Planned Program

Animal Science

Lincoln University, Cooperative Research and Extension Animal Sciences Program (ASP)
investigates production practices for economically important livestock species and risks to human and
animal health. The species chosen are of value to farmers with limited resources. Stakeholder input is
based on local livestock associations (North Central Regional Aquaculture Center, Missouri Aquaculture
Association, and Missouri Sheep and Goat Producers), market trends and direct requests.

Livestock production addresses improving approaches to internal parasite control and disease
prevention, preventing and treating footrot, and improving animal production management systems
through enhancing reproductive efficiency, genetic advancement, and nutrition. The target audience,
limited resource farmers and their families, will be informed of methods to employ, which will enhance thier
farming operation's profitability and sustainability through workshops and programs. Examples of
workshops and programs include: shearing and fitting schools, pasture management, artificial
insemination, and herd and flock health management.

The animal science program includes food-fish production research in the areas of: nutrition (bluegill
and crappie), genetics (sunfishes), production dynamics (sunfishes), pest management, and fish health.
In addition, new market strategies are presented to stakeholders to enhance their opportunities to
increase their farm income.

The insect and pest management program will address factors related to insect-borne diseases of
humans and animals. Understanding the environmental, ecological, and genetic factors related to insect
vector disease transmission will enable development of more effective vector management strategies and
lower rates of insect transmitted disease in humans and animals.

Outcomes are to improve production efficiency and increase opportunities with new strategies
regarding livestock and fish production.These results are essential to enable sustainability of diversified
production for small and limited resource farmers.

Plant Science

The Small Farm Research and Extension program has the objectives of supporting the 1890 Mission
through research on crop production problems, aimed at improving the economic and social well-being of
underserved rural and urban residents with limited resources.

The program also emphasizes a collaborative team effort in areas of small fruits and vegetable crops
as well as native plants and herbs and spices. It will continue to strive for reaching more limited resource
farmers and ranchers and deliver appropriate research-based information and education that will
eventually lead to overall well-being of their family.
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3. Program existence : Intermediate (One to five years)

4. Program duration :

Long-Term (More than five years)

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

6. Expending other than formula funds or state-matching funds : Yes

V(B). Program Knowledge Area(s)

1. Program Knowledge Areas and Percentage

KA | Knowledge Area %1862 %1890 %1862 %1890
Code Extension | Extension | Research | Research
102 | Soil, Plant, Water, Nutrient Relationships 5% 8%
111 | Conservation and Efficient Use of Water 5% 5%
Plant Biological Efficiency and Abiotic o o
203 Stresses Affecting Plants ___ 2% 2%
204 Plant Product Quality and Utility 59% 59
(Preharvest)
205 |Plant Management Systems 5% 7%
212 E?;rr:fsgens and Nematodes Affecting 20, 20,
216 |Integrated Pest Management Systems 5% 5%
301 |Reproductive Performance of Animals 5% 5%
302 |Nutrient Utilization in Animals 5% 5%
303 | Genetic Improvement of Animals 10% 10%
307 |[Animal Management Systems 15% 15%
311 [Animal Diseases 6% 6%
313 |Internal Parasites in Animals 5% 5%
405 Drai_rja_lge and Irrigation Systems and 20, 20,
Facilities
Quality Maintenance in Storing and o o
503 Marketing Food Products . 5% 0%
601 Economics of Agricultural Production and 8% 8%
Farm Management
604 | Marketing and Distribution Practices 5% 5%
791 :_r;jrencgi Sand Other Pests Affecting 59 5%
Total 100% 100%
V(C). Planned Program (Situation and Scope)
1. Situation and priorities
Report Date  05/07/2012 Page 10 of 78



2013 Lincoln University of Missouri Combined Research and Extension Plan of Work

Situation

Lincoln University's target audience is limited resource producers participating in agricultural
enterprises on small acreages. Missouri has 101,600 small farms, (from National Agriculatural Statistics
Service,NASS) which accounts for almost 94% of the total number of farms in the state. The heads of
households in the majority of small farm families are employed outside the home. These families need
research based alternative options to sustain their way of life. The state's diverse climate, geology, andd
geography provide unique opportunities and challenges to Missouri farmers. Missouri is the third largest
cow-calf producer in the United States and improved efficiency of production is needed to maintain this
status. Alternatives to cattle for small farm operators include sheep and goats, which are easy to handle
and can browse and consume forbs, which are not preferred by cattle.

Missouri is the second largest aquaculture producing state in the North Central Region. ltis an
important industry to support since it is the leading agricultural contributor to the U.S. trade deficit. Fishery
harvests are in decline, yet demand for fishery products is increasing. There is a need for increased
seafood production and aquaculture can provide an alternative supply for seafood products. Sunfishes,
native to Missouri, are highly regarded as food fishes and have been identified as potential aquaculture
taxa for the North Central region. However, there are critical factors limiting their economic and sustainable
production. Other potential species may become important and will offer the same type of research
opportunities.

Mosquitoes are responsible for transmitting the causative agents of some of the most widespread
and prevalent infections of humans and animals. A variety of environmental factors contribute to the
growth and development of larval mosquitoes and to the consequent production of adults. By examining
the biology of mosquitoes from the viewpoint of interactions between mosquito populations and their
ecosystems, we can gain a better understanding of the role that environmental factors play in larval
development, adult mosquito production and fitness, and population dynamics all of which contribute to
their ability to transmit diseases.

Priorities
Livestock:

1). Develop improved approaches to internal parasite control and disease prevention.
2). Develop improved animal production management systems through enhancing reproduction,
genetics, nutrition, and pasture management.

Aquaculture:

1). Develop least-cost diets that meet the nutritional requirements for different life stages of bluegill
and related food fish species in Missouri.

2). Develop bluegill through selective breeding that is suitable for food-fish production and
determination of gross nutrient requirements for same fish by practical diet formulations.

3). Develop optimized methods for producing early life-stage sunfish indoors to enable year-round
availability.

4). Develop and demonstrate production methods for a stock of domesticated and rapid growing
crappie utilizing indoors and pond systems

5). Develop rapid disease identification technologies for crappie in culture systems and determine
effective treatments and bio-security standards to maintain disease free stock.

Insects and other pests:
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1). Determine cooperation and competition in mosquito populations.

2). Determine how factor modification affects developmental responses in larval mosquitoes.

3). Collect and maintain mosquito strains from various geographic locales having phenotypic
plasticity.

4). Perform phenotypic and genetic variation analysis among strains from different geographic
locales.

5). Determine genetic loci associated wtih variation.

Plant Science:

1). Identify the needs and expectations of small farmers in Missouri. Continue to update the
information gathered from the small farms survey conducted in 2001, and gather information periodically
from several sources, including the USDA Agriculture Census data.

2). Keep the County-based Small Farm Program staff (Farm Outreach Workers) infomed of the latest
farming-related innovations and developments so that they can share the infomation wit the collaborating
farmers and ranchers.

3). Increase the capability for controlled environmental research at the University (high tunnel,
hydroponics, etc.). Continue to conduct small-fruit and vegetable variety trials.

4). Promote production of value--added products, and assist small farmers and ranchers to explore
and utilize new marketing techniques.

Agriculture Economic/Business:
Study of Rural Entrepreneurship for Economic Development in Southeast Missouri Counties.

(1) To identify factors that account for disparities in economic development within two sub-
regions in the Southeast Missouri region; that is, between the western and eastern halves of the region;

(2) To determine the difference in attitude towards entrepreneurship between the population of
two sub-regions in Southeast Missouri; that is, between the western and eastern halves of the Southeast
Missouri region.

(3) To determine opportunities for entrepreneurial activities to boost economic development in
the eastern half of the region.
(4) To propose possible strategies to stimulate rural entrepreneurial activities to foster economic

development in the region.

2. Scope of the Program

e [n-State Extension
e [n-State Research
e Integrated Research and Extension

V(D). Planned Program (Assumptions and Goals)

1. Assumptions made for the Program

Assumptions:
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1). Funding--Program funding levels will increase at rate of 3% per year through the five-year period of this
plan. There will be continuity in the funding of the program objectives over the stated time period

2). Facilities and Equipment--Adequate facilities (research, education, and land) are available or will be
acquired as required to support research and extension efforts in this program.

3). Personnel--Skilled researchers, educators. and support staff having the appropriate knowledge bases
are available or will be hired to support the efforts of this plan.

4). Adminstrative Support--Skilled administrative support staff are available to provide required oversight,
accounting, and periodic reporting tasks to enable researchers to remain focused on achieving program
results. There will be stability n the administration, faculty, and staff over the stated period.

5). Partnerships--Lincoln University will establish partnerships to promote achievement and dissemination
of the results of this program. The program will continue to have sustained and continued stakeholder
participation.

6). Relevance fo Program--Program is relevant to our targeted audience and stakeholders.

7). Adoption of Techniques--Targeted audiences will accept and adopt the results of the research
program.

8). The objectives of the program are consistent with the University Mission.

2. Ultimate goal(s) of this Program

Goals:

1). To provide research and extension products that enables limited resource farmers in Missouri to
improve profitability and sustainability fo their agricultural enterprises resulting in an improved quality of life
for the farm family.

2). To reduce the threat to Missouri residents from insect vector-borne diseases.

3). To build a strong farm economy and a satisfying family life. Promote sustainable farming practices
(meaning those that are profitable, environmentally friendly, and socially responsible).

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

Year Extension Research
1862 1890 1862 1890
2013 0.0 7.0 0.0 20.0
2014 0.0 7.5 0.0 20.0
2015 0.0 7.5 0.0 20.0
2016 0.0 7.5 0.0 20.0
2017 0.0 0.0 0.0 0.0

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

a. Conduct research to control internal parasites and prevent diseases in small ruminants.
b. Practice the use of artificial insemination in large and small ruminants to improve the
genetics of herds and flocks.
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c. Determine embryonic and fetal loss in goats throughout gestation, using real-time ultrasound.

d. Research biosensors to facilitate artificial insemination.

e. Develop sunfish cultigens for distribution to the industry.

f. Determine nutritional requirements of sunfishes.

g. Develop optimal production dynamics for sunfishes.

h. Provide aquaculture fish health services for stakeholders.

i. Develop technology to reduce mosquito populations responsible for transmitting the causative
agents of some of the most widespread and prevalent infections of humans.

j- Conferences, meetings, workshops, and training and educational opportunities for small farmers.

k. Introduction and evaluation of new crops (especially native crops) and improved cultural practices.

I. Abstracts, publicatons, grant proposals, and guide sheets.

m. Promotion of backyard and community gardening.

n. Conduct analysis of the challenges of rural entrepreneurship and their impact on the prospects of
community development.

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

Extension

Direct Methods Indirect Methods
e Workshop e Public Service Announcement
e Group Discussion o Newsletters
e One-on-One Intervention e TV Media Programs
e Demonstrations o Web sites other than eXtension
e Other 1 (Field Days) e Other 1 (Festivals and Fairs)
e Other 2 (Undergraduate Research)

3. Description of targeted audience

Lincoln University's Cooperative Research and Extension programs focus on enhancing the quality
of life for diverse, limited resources audiences. Low-income, limited resource farmers and ranchers, and
underserved population in rural and urban communities.
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V(G). Planned Program (Outputs)

NIFA no longer requires you to report target numbers for standard output measures in the Plan of
Work. However, all institutions will report actual numbers for standard output measures in the Annual
Report of Accomplishments and Results. The standard outputs for which you must continue to collect

data are:

e Number of contacts
o Direct Adult Contacts
o Indirect Adult Contacts
o Direct Youth Contacts
o Indirect Youth Contact
e Number of patents submitted
e Number of peer reviewed publications

O Clicking this box affirms you will continue to collect data on these items and report the data in the
Annual Report of Accomplishments and Results.

V(H). State Defined Outputs
1. Output Measure

e Projects completed, presentations and manuscripts.
Enhanced profitability of small farms.
Enhanced vitality and strengthening of rural communities.

O Clicking this box affirms you will continue to collect data on these items and report the data in the
Annual Report of Accomplishments and Results.
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V(l). State Defined Outcome

0. No

Outcome Name

1

Livestock-Develop improved approaches to internal parasite control and disease prevention. Develop
improved production management systems through enhancing reproduction, genetics, and nutrition.
Aquaculture- Define sunfish nutritional requirements. Develop a fast growing sunfish cultigen. Identify
viable production systems for sunfishes. Make available a fish health protocol.

Insects and Pests-Develop better understanding of environmental factors which contribute to the
mosquito's ability to transmit disease to humans and animals. To develop mosquito population
management strategies focused on manipulation of environmental factors to influence the mosquito's
ability to transmit disease.

Transfer new technologies for sunfish, small and large ruminant production to farmers. Farmers will
use learned technologies.

Farmers adopt new technologies for increased and sustainable production.

Create conditions for the minority, underserved farmers to be able to earn a reasonable income,
continue to live on farms, and develop educational programs and opportunities that will encourage
minority youth to get involved in farming. Increase or at least maintain the number of minority farms in
the state. More farmers are adopting sustainable farming practices (profitable, environmentally
friendly, and socially responsible). Increase the income level of the collaborating small farmers and
ranchers on an average of $5,000 per family.

Enhanced profitability of small farmers and ranchers, and enhanced viability of rural communities.
Increase the average small farm gross income of the collaborating farmers by $5,000. Increase
retention rates of the collaborating farmers and ranchers through providing appropriate education and
information.

Enhanced profitability of small farms. Increase farm growth income by $5,000. Enhanced vitality and
viability of rural communities. Increase farm retention rates.
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Outcome # 1

1. Outcome Target

Livestock-Develop improved approaches to internal parasite control and disease prevention. Develop
improved production management systems through enhancing reproduction, genetics, and nutrition.
Aquaculture- Define sunfish nutritional requirements. Develop a fast growing sunfish cultigen. Identify
viable production systems for sunfishes. Make available a fish health protocol.

Insects and Pests-Develop better understanding of environmental factors which contribute to the
mosquito's ability to transmit disease to humans and animals. To develop mosquito population
management strategies focused on manipulation of environmental factors to influence the mosquito's
ability to transmit disease.

2. Outcome Type : Change in Knowledge Outcome Measure

3. Associated Knowledge Area(s)

e 301 - Reproductive Performance of Animals

302 - Nutrient Utilization in Animals

e 303 - Genetic Improvement of Animals

e 307 - Animal Management Systems

e 311 - Animal Diseases

e 313 - Internal Parasites in Animals

e 721 - Insects and Other Pests Affecting Humans

4. Associated Institute Type(s)
e 1890 Extension
e 1890 Research

Outcome # 2

1. Outcome Target

Transfer new technologies for sunfish, small and large ruminant production to farmers. Farmers will use
learned technologies.

2. Outcome Type : Change in Action Outcome Measure

3. Associated Knowledge Area(s)

e 301 - Reproductive Performance of Animals
302 - Nutrient Utilization in Animals

303 - Genetic Improvement of Animals

307 - Animal Management Systems

e 311 - Animal Diseases

313 - Internal Parasites in Animals
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4. Associated Institute Type(s)
e 1890 Extension
e 1890 Research

Outcome # 3

1. Outcome Target

Farmers adopt new technologies for increased and sustainable production.

2. Outcome Type : Change in Condition Outcome Measure

3. Associated Knowledge Area(s)

e 301 - Reproductive Performance of Animals
302 - Nutrient Utilization in Animals

e 303 - Genetic Improvement of Animals

e 307 - Animal Management Systems

e 311 - Animal Diseases

e 313 - Internal Parasites in Animals

4. Associated Institute Type(s)
e 1890 Extension
e 1890 Research

Outcome # 4

1. Outcome Target

Crea