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V(A). Planned Program (Summary)

1. Name of the Planned Program
Program # 3

NATURAL SYSTEMS, BIODIVERSITY, AND WILDLIFE ECOLOGY

V(B). Program Knowledge Area(s)

1. Program Knowledge Areas and Percentage

KA
Code

Knowledge Area %1862
Extension

%1890
Extension

%1862
Research

%1890
Research

10%112 Watershed Protection and Management 10% 10% 10%

10%123 Management and Sustainability of Forest
Resources 10% 10% 10%

20%135 Aquatic and Terrestrial Wildlife 20% 20% 20%
15%136 Conservation of Biological Diversity 15% 15% 15%
15%215 Biological Control of Pests Affecting Plants 15% 15% 15%
20%216 Integrated Pest Management Systems 20% 20% 20%

5%306 Environmental Stress in Animals 5% 5% 5%

5%903 Communication, Education, and
Information Delivery 5% 5% 5%

Total 100%100% 100% 100%

V(C). Planned Program (Inputs)
1. Actual amount of professional FTE/SYs expended this Program

1862 1862

Extension

1890

Research

1890

Plan 3.6 2.05.90.5

Year: 2010

2.9 3.8 1.21.5Actual

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

Smith-Lever 3b & 3c 1890 Extension Hatch Evans-Allen

1890 Matching

1890 All Other

1862 Matching

1862 All Other

1890 Matching

1890 All Other

1862 Matching

1862 All Other

38350

386050

105804 0

0

0 34773 0

0 0

1079609 0

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

        Research and extension programs will target: (1) Integrated Pest Management - developing and
delivering integrated pest management (IPM) programs, a "systems" approach using chemical, cultural,
mechanical, and biological control to increase profits to producers and protect the environment; (2)
Sustainable Agriculture/Forestry - developing and promoting efficient and sustainable agricultural, forestry,
and other resource conservation practices and policies that ensure sustained ecosystem function and
provide food and habitat for biodiversity, including crop diversification, agroforestry, native windbreaks,
cover crops, living mulches, field border systems, and conservation buffers; (3) Wildlife, Woodlands, and
Aquatic Resources - understanding and mitigating the impact of agricultural practices and urbanization on
biodiversity, woodlands, and aquatic resources.  Focus will be on human impacts on the fundamental
processes that create and maintain biodiversity, such as atmospheric nitrification of ecosystems, minimal
habitat requirements, speciation, predator-prey interactions, community and ecosystem structure, and
extinction processes. Approaches to develop and sustain biodiversity in agriculture, suburban landscapes,
and natural habitats, will be studied. Nonpoint source nutrient pollution models will assess impacts of land
use/cover change from agriculture to urban on water quality and quantity on local ponds and creeks; (4)
Wetlands Ecosystems - improve understanding of wetlands restoration, protection, and preservation.
Emphasis will be on seasonally saturated and non-seasonally saturated wetlands, the wildlife species that
inhabit them, and the importance of sedges in wetland habitats; (5) Protection of Delaware's Native
Species - research on non-indigenous invasive species, a leading cause of plant and animal extinction in
Delaware, will focus on impacts of invasive species on ecosystem function and on methods of restoration
after their removal; (6)  Master Gardener Training - Extension programs will be developed and delivered
on Wildlife Habitat Gardening, Waterwise Gardening, and use of native landscape plants in suburban
gardens; (7) Human Activities and the Natural Environment - coupled environmental and socioeconomic
modeling methodologies will highlight interactions between human activities (drivers), environmental
impacts from those activities (stressors), potential changes to valued ecosystem components, and
feedbacks experienced from the changes; (8) Wildlife Management - effects of human activity on migratory
shore birds, box turtles in suburban habitat fragments, neotropical bird migrants in Delaware, Bobwhite
quail in warm season grasslands, horseshoe crab ecology in the Delaware Bay, insect biomass production
in suburban habitats, habitat restoration for bats and White-tailed deer populations and lead to
recommendations for improved habitat management; (9) Fisheries - population status, spawning areas,
and management of Atlantic sturgeon in the Delaware River.
  

2.  Brief description of the target audience

        Farm owners and operators, aquaculture producers, recreational fisheries, seafood consumers, water
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quality managers, agribusiness and private consultants, horticultural professionals, city land use planners
and other policy-makers, home gardeners, childcare providers, environmental educators. 
V(E). Planned Program (Outputs)

1.  Standard output measures

Direct Contacts
Youth

Direct Contacts
Adults

Indirect Contacts
Adults

Indirect Contacts
Youth

Plan

2010

11205 8974 1222 1052

1000 1000 950 950

Actual

0
2010

0

2.  Number of Patent Applications Submitted (Standard Research Output)
Patent Applications Submitted

Plan:
Actual:

Year:

Patents listed

2 12Plan

3.  Publications (Standard General Output Measure)

Number of Peer Reviewed Publications

Extension Research Total2010

2 11 0Actual

V(F). State Defined Outputs

Output Target

Output #1

● Number of Competitive Grants Submitted

Output Measure

Year Target Actual
2010 9 36

Output #2

● Number of Competitive Grants Awarded

Output Measure
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Year Target Actual
2010 3 21

Output #3

● Number of Research Projects Completed

Output Measure

Year Target Actual
2010 3 15

Output #4

● Number of Undergraduate Researchers

Output Measure

Year Target Actual
2010 14 40

Output #5

● Number of M.S. Graduate Students

Output Measure

Year Target Actual
2010 7 17

Output #6

● Number of Ph.D. Graduate Students

Output Measure

Year Target Actual
2010 4 5

Output #7

● Number of Post-doctoral Research Associates

Output Measure

Year Target Actual
2010 3 1

Output #8

● Number of Refereed Journal Articles

Output Measure
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Year Target Actual
2010 14 13

Output #9

● Number of Books and Book Chapters

Output Measure

Year Target Actual
2010 2 0

Output #10

● Number of Technical Reports

Output Measure

Year Target Actual
2010 10 10

Output #11

● Number of Extension Bulletins and Factsheets

Output Measure

Year Target Actual
2010 8 11

Output #12

● Number of Invited Presentations

Output Measure

Year Target Actual
2010 20 194

Output #13

● Number of Volunteered Presentations

Output Measure

Year Target Actual
2010 20 86

Output #14

● Number of Websites Established

Output Measure
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Year Target Actual
2010 1 6

Output #15

● Number of Workshops Conducted

Output Measure

Year Target Actual
2010 6 219
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V(G). State Defined Outcomes

V. State Defined Outcomes Table of Content

O. No. OUTCOME NAME

Increased number of farmers and other producers aware of the principles of integrated pest
management and familiar with the practices and technologies needed for a systems-based
approach to prevent and control problems with insects, weeds, and plant pathogens.

1

Educational programs for K-12 youth and teachers on ecosystems and natural resources that
emphasize the importance of sustaining biodiversity for natural and managed land uses.2

Establish a Center for Managed Ecosystems to conduct research and outreach programs on
restoring and enhancing biodiversity and wildlife habitat in suburbanized landscapes.3

Increased number of farmers and other land managers adopting integrated approaches to
pest management for insects, weeds, alien invasive plants, and plant pathogens in
agricultural and natural ecosystems.

4

Increased participation by all stakeholders in educational programs on responsible
environmental management of natural resources, nutrients, and pesticides.5

Increases in the amount of agricultural and suburban land where wildlife habitat has been
restored or enhanced.6

Integrated Pest Management: basic and applied research will increase the effectiveness of a
systems-based approach to prevent or control pests (insects, weeds, plant pathogens) that
threaten agricultural productivity and damage natural, urban, and suburban landscapes.
Extension programs will promote adoption of IPM by farmers and other land managers.

7

Ecosystem restoration: fundamental research on ecosystem processes will provide evidence
of the full range of ecological, water quality, and economic benefits associated with
sustaining and enhancing natural ecosystems such as wetlands, forests, riparian corridors,
and tidal marshes, and lead to greater restoration and expansion of areas important for
wildlife habitat and biodiversity.

8

Wildlife habitat and management: research will assess the impacts of human activity on
wildlife habitats and develop management practices that can protect threatened or
endangered species and lead to policies that protect and enhance wildlife populations.

9

Protection of native species: research and extension programs will quantify the ecological
and economic benefits of protecting indigenous plant species and restricting the spread of
invasive plants and animals.

10
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1.  Outcome Measures

Increased number of farmers and other producers aware of the principles of integrated pest
management and familiar with the practices and technologies needed for a systems-based
approach to prevent and control problems with insects, weeds, and plant pathogens.

Outcome #1

2.  Associated Institution Types

● 1862 Extension
● 1890 Extension

3a.  Outcome Type:

Change in Knowledge Outcome Measure

3b.  Quantitative Outcome

Year Quantitative Target Actual

2010 0 0

3c.  Qualitative Outcome or Impact Statement

Issue (Who cares and Why)
Horticultural green industry, homeowners, industries investing in crop protection against insects
and diseases, and urban extension agents.

What has been done
During 2010, UD extension entomologists provided guidance and advice to greenhouse
managers that they have adopted, using biological control to manage insect pests.

Results
The team developed a web blog that has had over 1000 visitors during the past year; 19 image
requests were submitted to UD and with over 4,817 individuals having viewed the photos.
Homeowner education efforts were well received and many homeowners stated they would be
more willing to tolerate insects feeding on their plants in the landscape.

4. Associated Knowledge Areas

KA Code Knowledge Area
112 Watershed Protection and Management
215 Biological Control of Pests Affecting Plants
216 Integrated Pest Management Systems
903 Communication, Education, and Information Delivery
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1.  Outcome Measures

Educational programs for K-12 youth and teachers on ecosystems and natural resources that
emphasize the importance of sustaining biodiversity for natural and managed land uses.

Outcome #2

2.  Associated Institution Types

● 1862 Extension
● 1890 Extension

3a.  Outcome Type:

Change in Knowledge Outcome Measure

3b.  Quantitative Outcome

Year Quantitative Target Actual

2010 0 0

3c.  Qualitative Outcome or Impact Statement

Issue (Who cares and Why)
K-12 teachers, local and regional groups concerned about apiology and bee
ecology/management, extension agents, crop consultants, and the public.

What has been done
A new apiology faculty member has given 25 talks to date to all different groups interested in the
ecology and management of bees. The Mid-Atlantic Apiculture and Research and Extension
Consortium (MAAREC) site is also now being hosted by UD and is one of the largest resources
for beekeepers online.

Results
The MAAREC website touches thousands of interested beekeepers and citizen scientists. The
apiary at UD has been renovated and a new apiary is being established this year at the Carvel
Research and Education Center in Georgetown, DE. A research paper has been accepted to
Insect Sociaux and is scheduled to be published in the summer of 2011.

4. Associated Knowledge Areas

KA Code Knowledge Area
112 Watershed Protection and Management
136 Conservation of Biological Diversity
903 Communication, Education, and Information Delivery
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1.  Outcome Measures

Establish a Center for Managed Ecosystems to conduct research and outreach programs on
restoring and enhancing biodiversity and wildlife habitat in suburbanized landscapes.

Outcome #3

2.  Associated Institution Types

● 1862 Extension
● 1890 Extension
● 1862 Research
● 1890 Research

3a.  Outcome Type:

Change in Knowledge Outcome Measure

3b.  Quantitative Outcome

Year Quantitative Target Actual

2010 0 0

3c.  Qualitative Outcome or Impact Statement

Issue (Who cares and Why)
{No Data Entered}

What has been done
{No Data Entered}

Results
{No Data Entered}

4. Associated Knowledge Areas

KA Code Knowledge Area
112 Watershed Protection and Management
135 Aquatic and Terrestrial Wildlife
136 Conservation of Biological Diversity
903 Communication, Education, and Information Delivery
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1.  Outcome Measures

Increased number of farmers and other land managers adopting integrated approaches to pest
management for insects, weeds, alien invasive plants, and plant pathogens in agricultural and
natural ecosystems.

Outcome #4

2.  Associated Institution Types

● 1862 Extension
● 1890 Extension

3a.  Outcome Type:

Change in Action Outcome Measure

3b.  Quantitative Outcome

Year Quantitative Target Actual

2010 0 0

3c.  Qualitative Outcome or Impact Statement

Issue (Who cares and Why)
{No Data Entered}

What has been done
{No Data Entered}

Results
{No Data Entered}

4. Associated Knowledge Areas

KA Code Knowledge Area
112 Watershed Protection and Management
123 Management and Sustainability of Forest Resources
216 Integrated Pest Management Systems
903 Communication, Education, and Information Delivery
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1.  Outcome Measures

Increased participation by all stakeholders in educational programs on responsible environmental
management of natural resources, nutrients, and pesticides.

Outcome #5

2.  Associated Institution Types

● 1862 Extension
● 1890 Extension

3a.  Outcome Type:

Change in Action Outcome Measure

3b.  Quantitative Outcome

Year Quantitative Target Actual

2010 0 0

3c.  Qualitative Outcome or Impact Statement

Issue (Who cares and Why)
{No Data Entered}

What has been done
{No Data Entered}

Results
{No Data Entered}

4. Associated Knowledge Areas

KA Code Knowledge Area
112 Watershed Protection and Management
135 Aquatic and Terrestrial Wildlife
136 Conservation of Biological Diversity
903 Communication, Education, and Information Delivery
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1.  Outcome Measures

Increases in the amount of agricultural and suburban land where wildlife habitat has been restored
or enhanced.

Outcome #6

2.  Associated Institution Types

● 1862 Extension
● 1890 Extension
● 1862 Research
● 1890 Research

3a.  Outcome Type:

Change in Action Outcome Measure

3b.  Quantitative Outcome

Year Quantitative Target Actual

2010 0 0

3c.  Qualitative Outcome or Impact Statement

Issue (Who cares and Why)
{No Data Entered}

What has been done
{No Data Entered}

Results
{No Data Entered}

4. Associated Knowledge Areas

KA Code Knowledge Area
112 Watershed Protection and Management
123 Management and Sustainability of Forest Resources
135 Aquatic and Terrestrial Wildlife
903 Communication, Education, and Information Delivery
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1.  Outcome Measures

Integrated Pest Management: basic and applied research will increase the effectiveness of a
systems-based approach to prevent or control pests (insects, weeds, plant pathogens) that threaten
agricultural productivity and damage natural, urban, and suburban landscapes. Extension programs
will promote adoption of IPM by farmers and other land managers.

Outcome #7

2.  Associated Institution Types

● 1862 Extension
● 1890 Extension
● 1862 Research
● 1890 Research

3a.  Outcome Type:

Change in Condition Outcome Measure

3b.  Quantitative Outcome

Year Quantitative Target Actual

2010 0 0

3c.  Qualitative Outcome or Impact Statement

Issue (Who cares and Why)
Natural resource managers, other land owners concerned about invasive plants, extension
agents, industries investing in weed control research and product development for non-
agricultural settings, and urban or forestry extension agents.

What has been done
Entomology and wildlife ecology faculty members study the vital relationship between insects and
plants. Current projects investigate mile-a-minute weed (Persicaria perfoliata), an invasive alien
plant native to Asia. Because the plant is not native to the United States, it has few natural
predators and competes with native plants for space, nutrients and water.

Results
After several years of research, UD?s Chinese collaborators found an insect that would feed and
reproduce only on mile-a-minute weed, Rhinocominus latipes, known as the mile-a-minute weevil
and native to eastern Asia. Researchers have brought the project to local schools to teach them
about biological control of weeds. They partnered with five 5th grade classes in Radnor Township,
Pa., to help students study the effect of the weevils firsthand. The experiment recently moved to a
7th grade classroom, where students released the weevils into a site that contains mile-a-minute
weed and monitored the results, she said.

4. Associated Knowledge Areas
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KA Code Knowledge Area
216 Integrated Pest Management Systems
903 Communication, Education, and Information Delivery

1.  Outcome Measures

Ecosystem restoration: fundamental research on ecosystem processes will provide evidence of the
full range of ecological, water quality, and economic benefits associated with sustaining and
enhancing natural ecosystems such as wetlands, forests, riparian corridors, and tidal marshes, and
lead to greater restoration and expansion of areas important for wildlife habitat and biodiversity.

Outcome #8

2.  Associated Institution Types

● 1862 Research
● 1890 Research

3a.  Outcome Type:

Change in Knowledge Outcome Measure

3b.  Quantitative Outcome

Year Quantitative Target Actual

2010 0 0

3c.  Qualitative Outcome or Impact Statement

Issue (Who cares and Why)
Natural resource managers, wildlife conservation agencies, wildlife biologists, not-for-profit groups
concerned about wildlife habitat, and the public.

What has been done
With populations of bobwhite quail declining drastically across the country, wildlife research at UD
is focusing on saving grasslands and edge habitats. Both are disappearing due to suburban
development and increased efficiency in farming, Bobwhite quail, a historically favored game bird,
was recently named by the Audubon Society as the number one bird in decline in North America.
Although the Delmarva area has rarely been a target of quail research, the reported quail
population per square mile was once one of the highest in the country, yet today is now one of the
lowest.

Results
A basic ecology study of bobwhite quail in southern New Jersey was conducted. Working with the
New Jersey Division of Fish and Wildlife, reserachers tracked the birds using radio collars to
study their habitat, survival rates and daily life during both breeding and non-breeding seasons.

4. Associated Knowledge Areas
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KA Code Knowledge Area
112 Watershed Protection and Management
123 Management and Sustainability of Forest Resources
136 Conservation of Biological Diversity
216 Integrated Pest Management Systems
903 Communication, Education, and Information Delivery

1.  Outcome Measures

Wildlife habitat and management: research will assess the impacts of human activity on wildlife
habitats and develop management practices that can protect threatened or endangered species
and lead to policies that protect and enhance wildlife populations.

Outcome #9

2.  Associated Institution Types

● 1862 Extension
● 1890 Extension
● 1862 Research
● 1890 Research

3a.  Outcome Type:

Change in Condition Outcome Measure

3b.  Quantitative Outcome

Year Quantitative Target Actual

2010 0 0

3c.  Qualitative Outcome or Impact Statement

Issue (Who cares and Why)
Natural resource managers, wildlife conservation agencies, urban land managers interested in
natural areas, foresters, and the public.

What has been done
UD is collaborating with the U.S. Forest Service to continue work on a project that focuses on
assessing the conditions of urban forests and explores ways in which to improve those conditions.
The project is known as Forest Fragments in Managed Ecosystems, or FRAME, and it has its
origins in a study titled ?Wildlife Ecology and Urban Impact? conducted 45 years ago at UD by
scientists in the Department of Entomology and Wildlife Ecology and the Forest Service. The
1965 research became the longest running study on the demographics of the wood thrush, a
neotropical migratory bird.

Results
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The first two years of the FRAME study, underway now, are dedicated to gathering the pre-data,
showing the present condition of the soil. The research team then plans to lime the forest patches
to see if we can increase their quality, which will raise the pH and release the calcium, thereby
improving biodiversity. They plan to treat 10 sites with lime and leave another 10 sites untreated
in order to compare differences in soil quality. The team believes that changing the pH is going to
change a lot to these forest fragments.

4. Associated Knowledge Areas

KA Code Knowledge Area
112 Watershed Protection and Management
135 Aquatic and Terrestrial Wildlife
903 Communication, Education, and Information Delivery

1.  Outcome Measures

Protection of native species: research and extension programs will quantify the ecological and
economic benefits of protecting indigenous plant species and restricting the spread of invasive
plants and animals.

Outcome #10

2.  Associated Institution Types

● 1862 Extension
● 1890 Extension
● 1862 Research
● 1890 Research

3a.  Outcome Type:

Change in Condition Outcome Measure

3b.  Quantitative Outcome

Year Quantitative Target Actual

2010 0 0

3c.  Qualitative Outcome or Impact Statement

Issue (Who cares and Why)
{No Data Entered}

What has been done
{No Data Entered}

07/20/2011 18Report Date  of17Page



2010 Delaware State University and University of Delaware Combined Research and Extension Annual Report of Accomplishments
and Results - NATURAL SYSTEMS, BIODIVERSITY, AND WILDLIFE ECOLOGY

Results
{No Data Entered}

4. Associated Knowledge Areas

KA Code Knowledge Area
136 Conservation of Biological Diversity
903 Communication, Education, and Information Delivery

V(H). Planned Program (External Factors)

External factors which affected outcomes
● Natural Disasters (drought, weather extremes, etc.)

● Economy

● Appropriations changes

● Public Policy changes

● Government Regulations

● Competing Public priorities

● Competing Programmatic Challenges

● Populations changes (immigration, new cultural groupings, etc.)

Brief Explanation

V(I). Planned Program (Evaluation Studies and Data Collection)

1.  Evaluation Studies Planned

● Retrospective (post program)

● During (during program)

Evaluation Results

Key Items of Evaluation
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