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Section I: Animal Systems Portfolio Overview

Animal agriculture is a fundamental component of the agriculture system of the United States.
The products of animal agriculture are healthy and safe food and fiber that are a necessity for
most Americans, generate billions of dollars annually in revenue, and represent a significant
component of export trade. The Animal Systems portfolio is broad, and includes activities in all
of the Agency’s mission areas (i.e., research, education, and extension) in traditional terrestrial
and aquatic production systems, alternative production systems (e.g., organic farming), basic
genomic investigations, preservation and improvements to the germplasm resources of multiple
production species, and improvements in animal welfare, health, and the biosecurity of
production systems.

Since 2005, the Animal Systems portfolio has been classified into the following Knowledge
Areas (KAS):
e KA 301: Reproductive Performance of Animals
KA 302: Nutrient Utilization in Animals
KA 303: Genetic Improvement of Animals
KA 304: Animal Genome
KA 305: Animal Physiological Processes
KA 306: Environmental Stress in Animals
KA 307: Animal Production Management Systems
KA 308: Improved Animal Products (Before Harvest)
KA 311: Animal Diseases
KA 312: External Parasites and Pests of Animals
KA 313: Internal Parasites in Animals
KA 314: Toxic Chemicals, Poisonous Plants and Naturally Occurring Toxins and Other
Hazards Affecting Animals
KA 315: Animal Welfare, Well Being, and Protection
e KA 721: Insects and other Pests Affecting Humans
o KA 722: Zoonotic Diseases and Parasites Affecting Humans,

Descriptions of KA activities and outcomes are in Section 2. These KAs are Agency-defined
categories that relate our research, education, extension, and integrated activities (a combination
of research, education, and/or extension) to the overall mission of the Agency and to the Current
Research Information System or CRIS (CRIS VII Manual of Classification at
www.cris.csrees.usda.gov/manual.html. Also, the portfolio includes multi-faceted programs such
as the National Animal Health Laboratory Network (NAHLN) and the Extension Disaster
Education Network (EDEN) that span multiple KAs (see Section 3). In addition, elements of this
portfolio provide indirect support to such areas as higher education (Appendix A) and food
safety, processing, storage, and marketing activities through collaborative efforts.

We have used KAs for program management and reporting purposes for the past five years, and
have continued that process in this report. However, many of our programs include elements of
multiple KAs, and we have found this method of organization does not always allow us to
clearly report all the facets of the Animal Systems portfolio. In this regard, we welcome


http://www.cris.csrees.usda.gov/manual.html
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comments and recommendations from the Review Panel on alternative program management
and reporting formats.

Animal Systems Team

The Animal Systems team is composed of a Director, National Program Leaders (NPLS),
Program Specialists, and Program Assistants. The NPLs come from the Animal Systems
component of the Plant and Animal Systems (PAS) Unit and the Competitive Programs (CP)
Unit. The current staff allotments for the Animal Systems team include positions for 13 NPLs (9
PAS and 4 CP), 4 Program Specialists, and 3 Program Assistants. However, we currently have
9.5 NPLs (6 PAS and 3.5 CP), 3 Program Specialists, and 1 Program Assistant active in the
program. One Program Specialist position and 1 Program Assistant position are devoted to the
support of two 1890 Scholars who are resident in academic programs elsewhere. Also, 1 NPL is
on extended detail, and 1 NPL position and 1 Program Assistant position are vacant. The current
members of the team are:

Mugquarrab Qureshi, DVM, PhD Director and NPL, Animal Genetics
Desiree Abrams 1890 Scholar

Charlotte Kirk Baer, MS NPL (detailed to REE Undersecretary)
Peter Burfening, PhD NPL, Competitive Programs (50%)
Armindia Fleming Program Specialist

Tara Grinnage-Pulley 1890 Scholar

Margo Holland, DVM, PhD NPL, Competitive Programs
Marsha Hurd Program Assistant

Gary Jensen, PhD NPL, Aquaculture

Peter Johnson, DVM, PhD NPL, Competitive Programs
Maxwell Mayeaux, PhD Program Specialist, Aquaculture
Mark Mirando, PhD NPL, Competitive Programs
Richard Reynnells, PhD NPL, Poultry

Mark Robinson, PhD, DVM NPL, Animal Agrosecurity

Gary Sherman, DVM, PhD NPL, Veterinary Science

Lisa Stephens Program Specialist, Animal Health
Adele Turzillo, PhD NPL, Animal Production Systems
Vacant NPL

Vacant Program Assistant

Each NPL is responsible for providing national leadership and program management in all
mission areas (research, education, extension) of his/her area(s) of primary responsibility through
a variety of routes. These include:

e Agency representation and support to formula-funded (Hatch) multi-state research
projects (Appendix B);

e Primary oversight and evaluation responsibilities for proposals and projects related to
individual congressional line items (CLIs), formula-funded (i.e., Hatch, Animal Health),
and competitive (Agriculture and Food Research Initiative or AFRI, Critical Issues)
research, education, and/or extension efforts;
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e Leadership, management, oversight, and support to competitive AFRI coordinated
agriculture projects (CAPs) and other integrated competitive activities;

e Program leadership and management for other congressional authorizations and
appropriations (e.g., Food and Agriculture Defense Initiative, Veterinary Medical Loan
Repayment Program);

e Participation as subject matter experts and links to Agency-supported research, education,
and extension efforts in support of multiple CSREES, USDA, and other Executive
Branch working groups, specialty committees, and task forces.

In addition, we provide Agency-wide support through:

e Agency liaison activities with the 1862, 1890, and 1994 Land Grant colleges and
universities in at least one, and sometimes two States per NPL;

e Evaluation of Plans of Work and Reports of Accomplishments for 1862, 1890, and 1994
Land Grant colleges and universities;

e Involvement as CSREES representatives to a wide variety of stakeholder groups;

A Curriculum Vitae or Biographical Sketch for each of the NPLs is included in CD - Section 1*.

! References to supplementary materials on CD are made throughout the report in the format of CD — Section X
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Animal Systems Planning

Mission: The Animal Systems team promotes animal production and protection systems that are
efficient, economically competitive, environmentally sound, and socially acceptable through
coordinated research, education, and extension programs.

Vision: Our vision is to be the respected national entity that advances high-quality, innovative,
relevant, and well-coordinated agricultural animal research, education, and extension programs
through partnerships with public and private organizations and agency counterparts.

Portfolio’s Linkage to the USDA and CSREES Strategic Plan

For the past five years the two most prominent USDA Goals that have helped to direct our work
have been:

USDA Goal 2: Enhance the competitiveness and sustainability of rural farm economics, and
USDA Goal 4: Enhance Protection and Safety of the Nation's Agriculture and Food Supply.

USDA Goal 2 is supported by CSREES’ Objective 2.2: Provide research, education, and
extension to increase the efficiency of agricultural production and marketing systems.

USDA Goal 4 is supported by CSREES’ Obijective 4.2: Develop and deliver research,
education, and extension programs to reduce the number and severity of agricultural pest and
disease outbreaks.

Our programs support USDA Goal 2 and CSREES Obijective 2.2 through the following specific
Animal Systems objectives:
e Improve production efficiency and profitability of animal systems to maximize
competitiveness in a global market
Enhance reproductive performance in animal production systems
Facilitate improved understanding of agricultural animal genomes
Refine animal feeding for precision
Improve efficiency of nutrient utilization in animal systems
Examine novel ways of increasing nutritive value of traditional and nontraditional
feeds
e Improve the quality and composition of animal products
e Generate means to explore and apply genetic improvement of food animals
e Ensure animal production systems are environmentally sound

Our programs support USDA Goal 4 and CSREES Obijective 4.2 through the following specific

Animal Systems objectives:

e Improve coordination and information sharing on disease and pest issues among animal
production systems

e Develop, deliver and apply information on reducing stress in animal production systems


http://www.ocfo.usda.gov/usdasp/pdf/sp05-04.pdf
http://www.ocfo.usda.gov/usdasp/pdf/sp05-06.pdf
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e Reduce potential for disease and pest spread

The continuing imperative of our work is to develop partnerships that deliver high-quality,
objective, relevant, timely, and accessible research, education, and extension programs on the
priority issues that have been outlined in these interlinked USDA, CSREES, and Animal
Systems goals and objectives. Many of our programs have relevance to more than one goal and
objective.

In addition to the programmatic goals and objectives listed above, we support the following
operational goals and objectives intended to ensure that program elements are supported and
carried out efficiently and productively.

Monitor and assure far-reaching delivery of federally funded information, research results,
educational programming and decision support tools and improve accountability of extension
and research:

e Identify, create, and contribute to activities that deliver knowledge to extension agents,
producers, and other users, such as the Extension Disaster Education Network (EDEN)
and eXtension.

e  Secure representation from partners for planning and decision making regarding
programmatic planning and evaluation activities.

Identify and engage diverse and contributing participants of distinction and achievement, with
demonstrated commitment to the promotion and improvement of agriculture and natural
resources and that are broadly based in agriculture and related sciences:

e Actively seek both established and new investigators as well as underrepresented
populations for participation in all activities.

¢ Involve undergraduates and their instructors in national animal systems programs and
activities.

Recruit, motivate, mentor, maintain, and reward a stable, high-quality diverse staff with the
experience and core competencies necessary to effectively support, manage, and lead national
programs and activities:

e Actively support and participate in efforts of program development, management, and
dissemination

e Develop a cohesive and active working relationship among all agency staff members to
ensure quality and efficiency in the group’s work

Maintain effective communications with stakeholders and improve public awareness and
understanding of our activities:

e Develop informational publications and implement activities that enhance our visibility
and that demonstrate our impact
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Portfolio’s Priorities

Our priorities stem from strategic planning and stakeholder input. Animal agriculture that is
designed to maximize production also needs to address influences, both positive and negative, of
this production. This is a strong message conveyed to us by stakeholders and consumers. We
work to provide a healthful diet for consumers that focuses on quality, quantity, and diversity of
animal products and their inputs; to improve the security, safety, and resilience of the food
supply; to improve competitiveness and sustainability of animal agriculture; and to reconceive
animal agriculture as a positive contributor to the solution of environmental problems like
climate change rather than continue to speak of agriculture in terms of simply reducing negative
environmental impacts. To address these programmatic priorities, the Animal Systems leadership
has set operational priorities to redefine position descriptions within the team that reflect a
contemporary view of agriculture and to improve mechanisms of communication and outreach
that will better inform our stakeholders and customers.

Portfolio’s Public Benefit

The ultimate beneficiaries of our programs are the American people, whose well-being is
improved by scientific innovation, formal and informal education, and the delivery of improved
products of animal agriculture.

e Are we moving in the right direction?

The Animal Systems portfolio is responsive to emerging issues. Our ability to move in
specific directions is somewhat constrained by the rigid funding mechanisms in place (e.g.,
Hatch formula funds) for allocation of funding priorities. Nevertheless, stakeholder input and
competitive programs help to guide our work in critical issues, and formula-funded research
has resulted in significant advances in our knowledge and application of research results.

e Do we have the right balance of resources?

Animal Systems resources include financial and human resources. Although financial
resources are not discussed until later in this document, we think that these resources, while
inadequate to accomplish everything stakeholders desire, are leveraged in the right balance to
ensure successes and continual progress in relevant KAs. However, our human resources are
not currently adequate or balanced. Several key areas of expertise are not represented by an
NPL, practical agricultural and extension experience is limited, and institutional knowledge
is dwindling.



Figurel: Animal Systems Logic Model

The portfolio logic model presents graphically the animal systems’ situation, inputs (resources) activities, inputs, and

outcomes/impacts under certain assumptions and external factors.

With recognition of animal
agriculture as a major
part of a critical national
infrastructure, the
interest and scrutiny of
issues in animal
production, health,
protection, and well being
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significantly.
Improvement in each of
these areas requires
continued efforts that
span the realm from basic
and applied research, to
technologic development,
professional education,
and outreach to
producers, industries,
policy makers, and the
public.
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«Collect and analyze
stakeholder input
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Knowledge Actions Conditions
Changes in: Changes in: » Improved economic
» knowledge - behavior opportunity for producers
- attitudes - practices and communities
- skills « management
« motivation - use of inputs » National animal-
- decisions production related

* management

Regarding:

» new discoveries
» new animal
production
approaches &
methods

» animal-based
economic
opportunities

Example: Scientists
in lowa are using
candidate gene or
fine-mapping
approaches to
further evaluate QTL
regions in swine
(Hatch Multi-State
NC-1004)

That:

« improve animal
production

- improve products
- improve economic
opportunity

« change the way
producers live and
work

Example:
Extension Disaster

Education Network
has conducted six
regional Animal
Agrosecurity
Workshops
involving CE Agents
and State and
Federal Regulatory
and Emergency
Management
Officials (Food and
Agriculture Defense
Initiative)

problems solved

« Animal-related public-
health risks reduced

« Animal-related
environmental-risks
reduced

Example: The National
Beef Cattle Consortium
has incorporated new
genetic evaluation
methodologies into beef
cattle selection, enabling
U.S. beef producers and
industry to be more
economically viable and
competitive on a global
basis. (Special Research
Grant; 0195268)

Assumptions - Continued funding and administrative
support of CSREES by Congress and the Executive Branch
for extramural animal agriculture research, education, and

extension activities.

External Factors - Variable funding; scientific advancements; changing priorities; producers’ and
consumers’ attitudes; natural disasters; economic conditions; coordination and cooperation with other
government entities; public policy
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Animal Systems Inputs

Portfolio Funding Tables and Bar Charts

Relatively little change has occurred in the total Animal Systems budget over the period of 2003-
2007 (Table 1, Figures 1 & 2). Excluding extension funding that was not retrievable until
FY2007, the budget has increased in nominal dollars by approximately $11 million (from $101
million in 2003 to $112 million in 2007); but in real dollars (constant 2003 dollars) this actually
represents a decrease of approximately $1 million. Overall funding for Animal Systems, which
includes CSREES and other sources (federal, non-federal, state, and private sources), funding
has increased in nominal dollars by approximately $680 million (from $454 million in 2003 to
$1.13 billion in 2007); however, in real dollars (constant 2003 dollars), this represents an
increase of approximately $622 million.

Table 1. Animal Systems funding data for fiscal year 2007 were collected from the Current
Research Information System (CRIS) and the Plan of Work (POW) annual report. Fiscal year
2007 funding data includes Smith-Lever 3(b), (c), and (d) and 1890 extension funding (totaling
$25,849), which were not otherwise accounted for in FY 2003 — 2006. Agency funding data for
fiscal years 2003 through 2006 were collected from CRIS only. This table is a summary table;
detailed funding tables by KA are part of Appendix C (CSREES funding only) and Appendix D
(overall funding).

Table 1: Animal Systems Portfolio Summary Funding Table
Combined Research and Extension Dollars in Actual Dollars
($ in the Thousands)

Funding Sources FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
All CRIS Reported
CSREES Funding 101,392 | 123,968 | 121,443 | 120,756 | 112,755 | 580,314
All Extension Funding
Reported in POW NA NA NA NA| 25266 | 25266
All non-CSREES
Funding 451,881 | 467,062 | 559,661 | 501,036 | 595,200 | 2,574,840
Total Funding 553,273 | 591,030 | 681,104 | 621,792 | 733,221 | 3,180,420
Percentage of CSREES 18% 21% 18% 19% 19% 19%
Funding

*NA denotes that funding data wasn’t available

Table 2 shows the Animal Systems funding data in constant dollars. The funding figures were
recalculated controlling for inflation using the Consumer Price Index (CPI) calculator, which is
located at http://data.bls.gov/cqgi-bin/cpicalc.pl. For accurate calculations, the inflation calculator
uses the average Consumer Price Index for a selected calendar year. This data represents changes
in prices of all goods and services purchased for consumption by urban households. Table 5’s
figures were calculated using 2007 as the base comparative year.



http://data.bls.gov/cgi-bin/cpicalc.pl
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Table 2 : Animal Systems Portfolio Summary Funding Table
Combined Research and Extension Dollars in Constant Dollars
(% in the Thousands)
Funding Sources FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
All CRIS Reported
CSREES Funding 114,254 | 136,071 | 128,931 | 124,195 | 112,755 | 616,207
All Extension Funding
Reported in POW NA NA NA NA| 25266 | 25266
All non-CSREES
Funding 509,206 | 512,661 | 594,169 | 515,307 | 595,200 | 2,726,542
Total Funding 623,460 | 648,731 | 723,100 | 639,502 | 733,221 | 3,368,015

*n/a denotes that funding data wasn’t available

Figure 2 provides a graphic representation of CSREES investment in all Animal Systems KAs,
demonstrating changes over the past five years. These data clearly demonstrate the relatively flat

nature of funding over the past five years for all KAs. The increase in funding for KA 311 in

2004 is an artifact of the accounting system used by the agency and does not represent an actual
increase. Instead, it represents 2003 awards that were made in 2004. Detailed funding
knowledge area funding tables are located in Appendices C and D.

Figure 2
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Source: Current Research Information System and Plan of Work Annual Report
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Figure 3 provides a graphic representation of the relative size in terms of percent of total
portfolio investment of each Animal Systems KA in the current reporting year. Clearly, animal
diseases (KA 311), Reproductive Performance of Animals (KA 301), Nutrient Utilization (KA
302), Animal Genomics (KA 304), and Animal Production Management Systems (KA 307) are
the largest focus areas of the Animal Systems portfolio in terms of investment.

Figure 3

Relative Proportions of CSREES FY 2007 Funding
for Animal Systems' Knowledge Areas

Source: Current Research Information System and Plan of Work Annual Report



Figure 4 provides information on the absolute and relative formula-funded support of Animal
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Systems programs for 2003-2007. Hatch funding shows an increase in FY 2007 because funds
normally allocated to Special Grants were allocated to Hatch, at the same time earmarks were not
funded. . Smith-Lever 3(b) and (c) dollars were first reported through the Plan of Work-Annual

Report in 2007. Mclntire-Stennis has the least expended dollars for this portfolio, a total of

$1.3M MclIntire-Stennis dollars were expended from FY 2003-2007. Animal Health expended a
total of $21.1M from FY 2003-2007, in this portfolio.

Figure 4
Animal System's Formula Expenditures in Actual Dollars
asReported in the Current Research Information System and Plan of Work Annual Report
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Figure 5 shows the absolute and relative competitive funding support of Animal Systems
programs for 2003-2007. National Research Initiative (NRI) obligations totaled over $184M for
fiscal years 2003-2007. The NRI Grants program was not reauthorized in the Food,
Conservation, and Energy Act of 2008, but the Agriculture and Food Research Initiative (AFRI)
Competitive Grants Program was authorized in 2009 in place of the NRI. This funding chart
identified NRI obligated dollars because dollars received were under this funding category
during the reporting timeframe. Information regarding the AFRI program may be found on the
Agency’s website at http://www.csrees.usda.gov/funding/afri/afri_synopsis.html. For fiscal year
2007, this portfolio was obligated $584,000 from Smith-Lever 3(d) funding. Smith-Lever 3(d)
grant obligations were reported through the “Other CSREES” funding category during FY 2003-
2006, starting in FY 2007 these obligated dollars are reported separately.

Figure 5
Animal System's Grant Obligations in Actual Dollars
as Reported in the Current Research Information System
50,000
45,000
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Figure 6 shows the overall funding from CSREES and other sources for Animal Systems

programs. Agency funding accounts for 19% (over $605M) of the Animal Systems Portfolio
total budget for fiscal years 2003-2007. State appropriations totaled just over $1.1B for fiscal

years 2003 — 2007 and over $772M were received from other non-federal sources.

Figure 6
Animal Systems Overall Funding in Actual Dollars
as Reported in the Current Research Information System and Plan of Work Annual Report
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Animal Systems Results

Animal Systems Outcomes

The following are select examples of Animal Systems supported outcomes from the past four
years:

Science (April 2009) publishes the genome sequence of Taurine Cattle: An historical highlight
in cattle genetics research is the publication and annotation of the bovine genome sequence
(http://www.sciencemag.org/cgi/content/full/324/5926/522) in Science. Leading the wave of
early applications of the genome sequence is the publication by the Bovine HapMap Consortium
of Single Nucleotide Polymorphism (SNP) variation and genetic structure of cattle breeds
(http://www.sciencemag.org/cgi/content/full/324/5926/528). The HapMap project identified
more than 150,000 SNPs in the initial sequencing phase and utilized a subset of these to
elucidate haplotype structure in diverse cattle populations from around the world. These and
other SNPs were used as the basis for a 50,000 SNP assay currently being used in gene mining
and genome based selection and for analysis of population diversity. More than 20 companion
papers reflecting immediate applications of bovine genome sequencing were published in
various journals concordantly with the two major papers in Science. More than 300 scientists
from around the world contributed to these efforts. A bovine physical map
(http://genomebiology.com/2007/8/8/R165) and a high resolution comparative radiation hybrid
map (http://www.pubmedcentral.nih.gov/picrender.fcgi?artid=1317968&blobtype=pdf ) are in
themselves highlights that facilitated the assembly and annotation of the sequence. More than
one million Expressed Sequence Tags (ESTs) were identified and catalogued to enhance the
mapping and sequencing efforts. The SNP assay now described as the “Bovine50 chip” has now
been commercialized. The Illumina Corporation has manufactured the chip which among other
things allows scientist to now very accurately pursue Genome-wide Selection, aid in the
determination of genetic merit, rapidly and more accurately identify quantitative trait loci and do
comparative and evolutionary genetic studies. At last report Illumina has sold more than 100,000
of the Bovine50 chips at about $150 per chip (HATCH, CRIS Accession Number: 0095472 and
NRI, CRIS Accession Number: 0215328).

Sterilization vaccine for cattle: The U.S. feedlot industry feeds approximately 33 million cattle
per year. Thirteen million of these animals are heifers, of which 15 percent are pregnant when
they enter the feedlot. Researchers at Washington State University developed a vaccine to
prevent estrous cycle activity and pregnancy in heifers. The vaccine effectively blocks
reproduction in heifers, bulls, and mice. Washington State University has two patents on this
vaccine which may be useful for sterilization of domestic animals, pets, and wild species. (NRI;
CRIS Accession Number 0196368)

Optimizing milking frequency to enhance mammary development and milk production efficiency:
Efficient milk production is crucial to the economic success of dairy farmers and reduces the
environmental impact of dairying. Investigators at the University of Vermont used a unilateral
frequent milking protocol to demonstrate that effects of frequent milking during days 1-21 of
lactation are localized to the mammary gland. Milk yield responses were significant and
persisted throughout the lactation. Thus, frequent milking during the first 21 days of lactation is


http://www.sciencemag.org/cgi/content/full/324/5926/522
http://www.sciencemag.org/cgi/content/full/324/5926/528)
http://www.pubmedcentral.nih.gov/picrender.fcgi?artid=1317968&blobtype=pdf
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an effective management tool for increasing milk production efficiency. The estimated economic
value is nearly $300/cow/lactation. Dairy producers will use this information to implement
management practices that will increase farm profitability and reduce environmental impacts.
(Hatch and NRI; CRIS Accession Numbers 0201951 and 0210261, respectively)

Integrated analysis of gene networks controlling feed intake and energy metabolism in chickens:
Researchers at the University of Delaware conducted an integrated analysis of transcriptional
snapshots taken during a major metabolic perturbation—a single cycle of fasting and re-feeding
in newly hatched chicks and market age broilers. These genome-wide gene expression scans
were used to develop a blueprint of the basic gene networks that control feed intake and energy
metabolism in broiler chickens. Fasting of neonatal chicks and refeeding for 4, 24, or 48 hours
caused differential expression of genes in the hypothalamus that are associated with metabolism
and feed intake. Knowledge generated from these studies will be used to tackle many of the
problems associated with intensive genetic selection of poultry for production traits (e.g.,
excessive fat deposition, skeletal abnormalities, and metabolic disorders). Ultimately, poultry
management practices will be improved by controlling feed intake and nutrient utilization via
different metabolic pathways. (NRI; CRIS Accession Number 0202031)

Large-Scale Production of Sex-Selected Embryos by In Vitro Fertilization (IVF) in Cattle: A
New Opportunity for Global Business: Investigators at Evergen Biotechnologies, Inc.
demonstrated a feasible system for the large-scale production, cryopreservation, and transfer of
sexed IVF embryos produced by sorted semen. Both bull effect and influence due to cell-sorting
of semen were demonstrated in IVVF with sexed sperm. High rates of blastocyst development
from IVF with sexed sperm, high post-warming survivability of vitrified embryos, and high
pregnancy rates were achieved. Thus, this technology demonstrated that sperm sexing, in vitro
embryo production, vitrification, and embryo transfer are efficient methods to produce livestock
of a desired gender for the purposes of herd expansion and rapid genetic replacement. (SBIR
Phase | Grant; CRIS Accession Number 0202992)

Nutrient Utilization in Animals: At present, the focus on production of biofuels is dramatically
changing the way animals are being fed, especially swine. As a consequence of ethanol plants,
the dietary availability of spent co-products from ethanol plants, namely distiller's dried grains
(DDGS) as well as the use of spent restaurant grease is starting to make its way into swine
rations. Conjugated linoleic acids (CLA) are a group of polyunsaturated fatty acids that are
positional and geometric isomers of linoleic acid (C18:2) and known to positively (make firmer)
carcass fat. Work at Purdue University suggests that DDGS can be fed at 20% with no
deleterious effects on carcass quality as long as 1% CLA is included in the diet; that is, a 20%
DDGS diet alone (compared to a traditional corn/soybean diet) will significantly increase the
amount of unsaturated fatty acids and cause the carcass to become soft, but CLA reverses that
effect in bacon of swine. Further, our work suggest that market pigs given restaurant grease
supplemented with CLA will also exhibit remarkable carcass firmness which is highly desired in
the swine industry for bacon slicing. Conjugated linoleic acid may be an excellent supplement to
swine diets that are considering using either DDGS or used vegetable oils in order to improve
swine carcass firmness. (Hatch; CRIS Accession Number 0174359)
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Genetic Improvement of Animals: Tuskegee University research scientists are studying the
relationship of diet and genetic predisposition as possible cause for cardiovascular disease in
poultry. The project will examine if there is any relationship between the genes associated with
predisposition of cardiovascular disease in poultry and in humans. Apolipoprotein genes relative
to dilated cardiomyopathy had not been investigated using the turkey model. Also, the
identification and analysis of apolipoprotein genes may be useful as biomarkers in identifying
healthy individuals at risk for cardiomyopathy. Atherosclerosis is the leading cause of morbidity
and mortality in western societies and is rapidly increasing in minority populations. (Evans-
Allen; CRIS Accession Number 0193879)

Animal Systems Considerations

Portfolio Leadership and Management

The Animal Systems leadership team consists of a Section Director, NPLs, Program Specialists, and
support staff. NPLs and supporting staff use their own experience and expertise, as well as input
from stakeholders and partners to identify, develop, and manage programs to support university-
based and other institutional research, education, and extension in animal systems. They strive to
provide fair, effective, and efficient administration of federal assistance implementing research,
education, and extension awards and agreements such as formula-funded projects, special
research grants, federal administration grants, and competitive critical issues, research,
education, and integrated solutions grants.

We use formal and informal processes to manage the Animal Systems portfolio. These include
stakeholder listening sessions, workshops, symposia, peer-panel recommendations, RFA
solicitations, white papers, Presidential Directives, and regulatory policies. These interactions
ensure relevancy of programs that address critical needs at the local, regional, and national
levels. However, CSREES and the land-grant university system do not make up a straight-line
agency mechanism whereby federal desires are dictated to state and local personnel. Programs
require cooperation and collaboration that is based upon networking and feedback throughout the
federal, state, university, and cooperative extension system. Critical national needs and priorities
are often identified through an aggregation of problems and issues that develop and are identified
first at the local or state level.

This portfolio is targeted to address critical national needs, issues, and priorities relevant to
animal agriculture. Research and extension programs must also demonstrate relevancy in terms
of science. We utilize a variety of processes and networks to solicit feedback to insure relevancy
to our customers. We culture effective links with sister USDA agencies, the research community,
professional societies, county agents, extension specialists, farmers and ranchers, Experiment
Station and Cooperative Extension leadership, commodity organizations, consumer groups,
advocacy organizations, advisory committees, other parts of the Executive Branch and
Administration (e.g., OSTP), and Congress. All serve to provide feedback either directly or
indirectly that assists us in identifying needs and establishing priorities to assure the relevancy of
the programs within the portfolio.

The Animal Systems team supports strong program linkages with USDA’s Agricultural Research
Service (ARS). It is clear that the animal agriculture industries and the American consumer are
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best-served by closely linked and integrated programs administered by CSREES and ARS. A
strong university-based research, education, and extension system, linked to the in-house
research programs of ARS, help ensure a globally competitive animal industry. The Animal
Systems team works closely with our counterparts in ARS in soliciting stakeholder input,
program planning and implementation, ensuring that these programs are complementary.

As science evolves, it is critical that the Animal Systems portfolio keep pace with emerging
opportunities and advancements. The current portfolio is dynamic to address national needs
consistent with cutting-edge science. Program descriptions, progress reports, and requests for
applications reflect and demonstrate this responsiveness within the portfolio.

We value the portfolio reporting process as a leadership and management tool, and view it as a
multi-faceted endeavor with impacts in several areas. It serves the needs of both the program
leadership and the planning and accountability functions of the Agency. This reporting process
helps assure that programs are aligned with the agency’s strategic goals and address critical
national needs, helps demonstrate how we make a difference by documenting program
accomplishments and impacts, and helps to optimize the time and effort of NPLs and program
specialists in achieving our performance leadership goals.

Programmatic and Management Shortcomings

Staffing and Organizational Capacity - The most pressing issue facing Animal Systems is
workforce succession planning. As is the case with many CSREES units and other federal
agencies, Animal Systems is experiencing, and will continue to experience, the retirement of
employees in key positions who have years of institutional knowledge as well as the turnover of
productive and highly sought-after individuals. The Animal Systems Director emphasizes
management and leadership skills building as attempts are made to prepare up-and-coming
supervisors and managers. We have taken steps to become more creative and competitive in our
recruitment efforts since we have experienced difficulty in recruiting qualified candidates for
NPL positions due to salary and cost-of-living issues.

Faced with these challenges, we are continually assessing our administrative and operational
capacity including staff organization and the capacity of the current organization to effectively
meet the short-term mandated agency responsibilities. Our future hires will likely have:

e A combination of capabilities to contribute to multiple areas of team activity both within
Animal Systems and throughout the new Institute

e Complementary capabilities with other team members

e A core specialization

e Applied research and extension experience

In summary, the Animal Systems team operates in a highly competitive hiring environment. The
high level of academic training required for NPLs and the need to employ a diverse workforce
mean that Animal Systems will continue its emphasis on recruitment, retention, student
employment, and career enhancement.
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Key Future Activities and Changes in Direction

At the same time Animal Systems is facing workforce challenges, we must prepare to address
several new opportunities and initiatives generated by mandated internal changes. These include
the changes outlined in the Food, Conservation, and Energy Act of 2008 (Farm Bill) that require
the entire Agency’s transition to the National Institute of Food and Agriculture (NIFA), the
implementation of a veterinary medicine loan repayment program involving multiple units of the
agency, and our contributions to the new Agriculture and Food Research Initiative (AFRI;
formerly National Research Initiative or NRI) competitive grants program.

External current and future trends that will shape the direction of Animal Systems work include
changing world agriculture with increased demand for bio-based products and energy; continued
rapid advances in technology; increasing public health and environmental concerns related to
child obesity and climate change; global food security; and our collective responsibility to
deliver safe, nutritious food and protect the American food supply. As animal agriculture
systems continue to change, the work of the Animal Systems section must keep pace and help
lead that change. We have revised our job descriptions for new hires to reflect contemporary
challenges of agriculture and to require knowledge of alternative and emerging animal
agriculture systems. For example, the most recent NPL to join the Animal Systems team
represents the area of Animal Production Systems. The anatomical, physiological, molecular,
cellular, and structural approaches to biology have transformed our understanding of how living
things function. However, biological systems are more than simply a collection of molecules or
cells or organs. We need to understand how the parts work together to form dynamic functional
units to improve animal and plant production and health. We plan that our future hires will guide
the animal systems portfolio in a “systems biology” approach.

The success of the Agency’s animal agriculture efforts is determined by the role that the Animal
Systems team plays as the respected national entity for research, education, and extension
activities related to animal agriculture. Policy makers and program managers are increasingly
called upon to assess the efficiency and equity consequences of public policies, regulations, and
programs. The demand for more and better information is accelerating in today’s knowledge-
based and increasingly complex society. Animal Systems’ role in informing public policy
options is therefore growing in importance.

Outreach

Animal Systems is being asked to do more with stagnant or declining real and human resources.
Essential to an effective response to these demands are telecommunication and electronic
technology developments that can enhance capabilities and improve communication with
customers and partners. We recognize that conveying our messages, and getting research results
and analyses to key customers in the form they want and at the right time, matches the
importance of doing excellent work on relevant research topics. We continue to invest in
integrating useful new information technologies such as Webinars, Breeze conferencing, Wiki
environments, and topical web-based resources into our operations. Innovation is key to Animal
Systems’ ability to do more with fewer staff and financial resources.
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Changes in the larger policy context in which we operate will influence the content and
orientation of programs supported in this portfolio. The increasing scale and concentration of
agricultural activities have raised environmental issues pertaining to waste management and
issues about the role of producers. Rapidly changing economic, social, and medical
environments have raised challenging questions about the nutritional quality and costs of good
diets and food safety and their implications for individuals, society, and the food industry.
International trade agreements are shifting the focus of trade disputes away from tariffs and
toward issues relating to technical barriers to trade such as labeling of genetically engineered
products and sanitary and phytosanitary measures. Continued evolution of the demographic,
economic, and industrial structure of rural areas will change policy debates regarding the well-
being of rural people and communities. The Animal Systems team has always been expected to
anticipate and respond to events and changing national concerns. Through our contacts with
policy makers, research experts, educators, extension agents, producers, commodity groups, and
others, as well as the expertise of our staff, we expect to maintain the tradition of progressive and
productive support of animal agriculture for the benefit of the American people.

What are Others Doing

The Animal Systems team makes extensive efforts to remain knowledgeable of what others are
doing in all sectors that address animal agriculture, and uses that awareness in planning,
coordinating, and integrating its programs. Further details on a number of this portfolio’s
collaborative efforts with other agencies and organizations are available in Appendix F.

We also value the contributions others are making to animal agriculture. Thus, this section
identifies and describes other federal agencies’ and private organizations’ research, education
and extension activities that are responding to similar needs as those addressed by the Animal
Systems Portfolio. A few examples from other agencies and organizations are listed below:

USDA Agricultural Research Services (ARS)

e Food Animal Production Program — National Program 101
http://www.ars.usda.gov/research/programs/programs.htm?NP_CODE=101

The Food Animal Production Program is in place to safeguard and utilize animal genetic
resources, associated genetic and genomic databases, and bioinformatic tools; develop a
basic understanding of the physiology of livestock and poultry; and develop information,
tools, and technologies that can be used to improve animal production systems, all to
ensure an abundant, safe, and inexpensive supply of animal products produced in a
healthy, competitive, and sustainable animal agriculture sector of the U.S. economy.

e Veterinary, Medical and Urban Entomology - National Program 104
http://www.ars.usda.gov/research/programs/programs.htm?NP_CODE=104

This research program aims to eliminate losses to animal production and products caused
by arthropod borne diseases and arthropod induced trauma; to reduce the risk to humans
from arthropod borne zoonotic diseases; to enhance the safety of animal products and the
quality of life for humans; and to increase the value and competitiveness of United States
agriculture. There four components of this research program are Ecology and
Epidemiology; Detection and Surveillance Technology; Biology, Physiology and Vector
Pathogen Interaction; and Control Technology



http://www.ars.usda.gov/research/programs/programs.htm?NP_CODE=101
http://www.ars.usda.gov/research/programs/programs.htm?NP_CODE=101
http://www.ars.usda.gov/research/programs/programs.htm?NP_CODE=104
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e Animal Health National Program — National Program 103
http://www.ars.usda.gov/research/programs/programs.htm?NP_CODE=103 This program utilizes basic and
applied research to solve animal health problems of high national priority. The by-
product of these efforts ensure the safety of the Nation’s agriculture and food supply
through improved disease detection, prevention, control, and treatment.

e Animal Health Systems Research
http://www.ars.usda.gov/Main/docs.htm?docid=13328

The Animal Health Research Unit seeks to understand the interactions between
infectious agents and domestic livestock that result in disease and loss of production.
Reducing the impact of infectious diseases, thus improving animal and public health, is
the primary goal of their research programs.

e Aguatic Animal Health Research
http://www.ars.usda.gov/AboutUs/AboutUs.htm?modecode=64-20-15-00

This program aims to meet the needs for continued growth of the catfish industry and to
increase its profitability, biological control strategies are being developed that will
prevent large economic losses in the catfish industry caused by diseases and parasites.
Their research objectives are development of vaccines, rapid diagnostic tests and fish
diets that will enhance disease resistance to infectious bacteria and parasites.

e Aquatic Animal Health Research Laboratory
http://www.ars.usda.gov/Main/site_main.htm?modecode=64-20-15-00

The Aquatic Animal Health Research Laboratory conducts research in the areas of
bacteriology, parasitology, pathology, nutrition and immunology to solve problems in
aquaculture that diminish productivity and quality of warm-water fish, primarily catfish,
tilapia and hybrid striped bass.

US Fish and Wildlife Service - Aquatic Animal Health Program
http://www.fws.gov/aah/

The Aquatic Animal Health Program utilizes science and technology as the foundation for
conserving our nation’s fisheries and aquatic resources. The aquatic animal health program
provides scientific and technical leadership for the National Fish Hatchery System to produce
healthy, genetically diverse fish and aquatic organisms which are best adapted for recovery and
restoration efforts, as well as providing fish for Tribal and public sport fishing opportunities.

USDA - Animal and Plant Health Inspection Service (APHIS)

APHIS - Animal Health:

http://www.aphis.usda.gov/animal_health/index.shtml

APHIS works to protect and improve the health, quality, and marketability of our nation's
animals, animal products, and veterinary biologics. Below are a few APHIS animal health
programs:

e Animal Diseases and Animal Diseases by Species
Veterinary Services protects and improves the health, quality, and marketability of our
nation's animals, animal products and veterinary biologics by preventing, controlling
and/or eliminating animal diseases, and monitoring and promoting animal health and
productivity.

e The National Poultry Improvement Plan (NPIP) is a cooperative Federal-state-industry program
through which new diagnostic technology can be effectively applied to the improvement of poultry and poultry



http://www.ars.usda.gov/research/programs/programs.htm?NP_CODE=103
http://www.ars.usda.gov/Main/docs.htm?docid=13328
http://www.ars.usda.gov/AboutUs/AboutUs.htm?modecode=64-20-15-00
http://www.ars.usda.gov/AboutUs/AboutUs.htm?modecode=64-20-15-00
http://www.ars.usda.gov/Main/site_main.htm?modecode=64-20-15-00
http://www.fws.gov/aah/
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products throughout the country. This program was developed to prevent or control certain egg-
transmitted, hatchery-disseminated poultry diseases. NPIP identifies states, flocks,
hatcheries, and dealers that meet disease control standards so that customers can be sure
that they poultry they buy has tested free of certain diseases.

APHIS - Animal Welfare:

http://www.aphis.usda.gov/animal_welfare/index.shtml

APHIS provides leadership for determining standards of humane care and treatment of animals.
They also implement those standards and achieve compliance through inspection, education, and
cooperative efforts.

Animal Welfare Information Center (AWIC)
http://awic.nal.usda.gov/nal_display/index.php?info_center=3&tax_level=1

The AIWC is mandated by the Animal Welfare Act (AWA) to provide information for improved
animal care and use in research, testing, teaching, and exhibition.

Private Industry

American Humane

http://www.americanhumane.org/about-us/program-summary/

The American Humane organization works to ensure safe and humane treatment of all
animals. They have a wide range of effective programs to protect animals, assist shelters and
support the professionals and volunteers who have dedicated their lives to helping animals
(i.e., Animal Emergency Services and Shelter Services).

Animal Welfare Institute (AWI)

http://www.awionline.org/farm/

The Animal Welfare Institute (AW]1) is a non-profit charitable organization founded in 1951 to
reduce the sum total of pain and fear inflicted on animals by humans. This institute aims to
abolish factory farms, improve the housing and handling of experimental animals, end cruel
methods of controlling wildlife populations, preserve and protect wildlife in international trade,
and to encourage animal-friendly science teaching.

Born Free USA

Born Free USA united with Animal Protection Institute is a national animal advocacy nonprofit
501(c)(3) organization. Their mission is to end the unnecessary suffering of wild animals in
captivity, rescue individual animals in need, protect wildlife — including highly endangered

species — in their natural habitats, and encourage compassionate conservation globally.
http://www.bornfreeusa.org/d_about.php
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Section I1: Primary Knowledge Areas (KAs)

In this section, each Animal Systems KA is presented in a similar manner. First, an introductory
narrative describes the broad problem. This is followed by the identification of key
programmatic activities that helps to narrow the focus, and specific examples of outcomes that
are related to the key activities. Finally, a Logic Model is included. Please note that there are
other significant identifiable activities and outcomes associated with each KA, but that those
presented here have been chosen as most representative of the programmatic effort.

KA 301: Reproductive Performance of Animals
Introduction

Reproductive efficiency is a major factor that affects the profitability of many livestock
production systems. Fertility has declined significantly over the past several decades, particularly
in dairy cattle and broiler breeder populations. This decline in fertility has been associated with
intense genetic selection for higher milk production in dairy cattle and increased growth rates in
poultry. Key to reversing the decline in fertility in domestic livestock is a better understanding of
the basic biological mechanisms of reproduction. This fundamental knowledge is needed to
develop new, practical methods and management strategies that will enable producers to better
control reproduction and thus increase efficiency and profitability. While finding ways to
increase fertility is the goal in many livestock species, some production systems will benefit
from more reliable methods to inhibit reproductive activity (e.g., feedlot heifers or bulls) or
generate monosex populations (e.g., some aquatic species).

Molecular, cellular, and whole-animal studies have been conducted to investigate the
mechanisms underlying ovarian follicular development and ovulation, fertilization and
conception, semen metabolism and preservation, embryonic/fetal mortality, placental function,
and effects of stress on reproduction. Advances in our understanding of reproductive
endocrinology and reproductive biology are being used to develop new methods to control estrus
and ovulation, reliably diagnose pregnancy within days after conception, and increase the
success rate of assisted reproductive technologies such as sperm or embryo sexing, artificial
insemination, embryo transfer, and somatic cell nuclear transfer (cloning). Basic knowledge has
also been translated to various animal production systems to reduce the age of first breeding in
females, improve libido, control the sex of offspring, improve spawning efficiency in fish and
shellfish, and enhance larval rearing in fish and shellfish.

Key Activities

Key activities are based on these priorities:
e Improved pregnancy rates in breeding populations
e Increased numbers of offspring from genetically superior females and males
e Improved methods for sterilization or generation of monosex populations

Key Activities:
e Studies on ovarian follicular growth and function
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Development of new technologies to synchronize estrus
Studies on placental function and litter size

Identification of genetic traits that regulate fertility
Development of new methods to generate monosex offspring

QOutcomes

1.

Increased understanding of follicle development in chickens: Ovarian follicle growth
and development is aberrant in broiler breeder hens when compared to laying breeds of
hens. Scientists at Cornell University studied the effect of anti-mullerian hormone
(AMH) on egg development in adult hens. The smallest ovarian follicles contained the
largest concentrations of AMH. Expression of AMH was higher in ovarian follicles from
broiler breeder hens compared to laying hens which have better egg production.
Expression of AMH was also greater in ovarian follicles from full-fed broilers compared
to feed-restricted broilers. Higher levels of expression of AMH in full-fed broilers were
associated with increased disruption of the normal pattern of ovarian follicular
development. These results will help poultry producers select broiler hens that naturally
have a lower concentration of AMH and may make these hens less prone to excessive
ovarian follicular development (NRI; CRIS Accession Number 0196260).

New method to synchronize estrus in cattle: As milk production has continued to
increase in U.S. dairy herds, there has been a dramatic decline in reproductive
performance. Reproductive efficiency in dairy cattle is suboptimal due to non-cycling
cows, poor fertility, and poor detection of estrus. Scientists at the University of
Wisconsin developed a reproductive management protocol (Ovsynch) for timed artificial
insemination of dairy cattle. This protocol allows dairy producers to perform all of their
artificial inseminations on one day of the week thereby improving labor efficiency and
consistency on dairy farms. The Ovsynch protocol is now utilized throughout the world.
Ovsynch has also been adapted for use in beef herds (Hatch; CRIS Accession Number
0195068).

Increased litter size in pigs through dietary modification: A major problem in swine
production is high prenatal mortality, largely due to placental insufficiency. Researchers
from Texas A&M University studied the effects of feeding arginine on the reproductive
performance of pregnant gilts. Arginine is a common substrate for the synthesis of nitric
oxide and polyamines, two substances that are crucial for placental angiogenesis and
growth in mammals. Dietary supplementation with arginine increased the number of
piglets born alive by 22% and live litter birth weight of piglets by 24% compared to
controls. These results translate to an increase of live-born piglets by two per litter (NRI;
CRIS Accession Number 0189072).

Identification of genes that regulate fertility in heat-stressed dairy cattle: Heat stress
causes large declines in pregnancy rates of dairy cattle during hot months throughout
much of the U.S. Strategies for reducing effects of heat stress (shade, sprinklers, fans,
etc.) are capital-intensive and not very effective. The Consortium for Dairy Fertility
Enhancement during Heat Stress (17 faculty at 9 universities) identified the slick gene as
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a factor that can improve thermo tolerance in cattle, and determined that seasonal
variation in days open is controlled in part by genetic determinants. Embryo transfer was
demonstrated to be an effective management strategy for improving fertility during the
summer months, and simulation programs were developed to assess the economic return
from changes in dairy management protocols. Two websites and an extension program
were developed to transfer research-based information and educate producers about
alternative strategies to reduce heat stress (CRIS Accession Number 0190191).

New method to generate monosex populations in flounder: The development of flounder
culture in North America is currently impeded by the high cost of production. One
strategy to increase production efficiency is to preferentially generate females because
females show a two-fold growth advantage relative to males of this species. Scientists at
Great Bay Aquaculture, LLC optimized methods for gynogenesis and sex reversal using
environmental manipulations of the culture environment to produce sex-reversed (XX)
males for breeding. When XX males are mated to normal XX females, a population of
all female fingerlings will be produced for commercial growing. Development of
genetically superior, faster growing all female fingerlings of summer flounder will
profoundly alter the economics of commercial aquaculture of this species, virtually
cutting the cost of production in half (SBIR; CRIS Accession Number 0206470).



Figure 7: KA 301: Reproductive Performance of Animals’ Logic Model
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Conditions

« Increased
understanding of the
basic mechanisms
that regulate fertility
« Develop or improve
technologies for
assisted
reproduction;
sterilization; and
generation of
monosex populations

Example:
A vaccine was

developed to prevent
estrous cycle activity
and pregnancy in
heifers. The vaccine
blocks reproduction
in heifers, bulls, and
mice and may be
useful in domestic
animals, pets, and
wild species. Two
patents were issued
to Washington State
University for this
vaccine. (NRI;
0196368)

+ Increased numbers
of offspring from
genetically superior
males & females

+ Dissemination of
knowledge and
information to end
users and the public
« Increased adoption
of reproductive
technologies

Example:

Methods were
optimized for
gynogenesis and sex
reversal using
environmental
manipulations of the

culture environment to

produce sex-reversed
(XX) males for
breeding. When XX
males are mated to
normal XX females, a
population of all
female fingerlings is
produced. (SBIR;
0206470)

« Increased fertility in
livestock & poultry

« Increased efficiency from
animal production systems
« Enhanced environmental
quality

« Increased profitability for
producers

» Product cost benefits to
consumers

Example:
A timed artificial

insemination protocol
(OvSynch) was developed
for dairy cattle that allow
all artificial inseminations
to be performed on one
day of the week thereby
improving labor efficiency
and consistency. OvSynch
is now used throughout the
world. (Hatch 0207377)

Assumptions - Researchers will take advantage of livestock
and poultry genome sequences and new genomic technologies
to increase knowledge about reproductive processes

External Factors - 1) Funding for basic and applied research in animal reproduction may remain flat or
decrease across federal, state, and industry sources; 2) Consumer demand for natural, organic and
hormone- free products and less intensive production systems is increasing; 3) There is little industry
support for the development and FDA approval of novel endocrine-based approaches to estrous
synchronization, sterilization, or generation of monosex populations..
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KA 302: Nutrient Utilization in Animals
Introduction

The focus of animal nutrition and nutrient utilization in agricultural animals has changed over
time in response to emerging issues and changing national needs. Traditionally, animal nutrition
studies were focused on improving feed efficiency to convert feeds into low-cost, high-quality
food and deliver an adequate food supply. While feed efficiency is still important, there has been
a recent shift in emphasis to areas such as minimizing nutrient excretion from the animal and
effective utilization of novel feed sources. A better biological understanding of the fundamental
concepts of nutrition and the development of new feeding strategies are critical to the
sustainability of current animal production systems and will facilitate the economic viability of
alternative production systems. Today, research, education and extension efforts animal nutrient
utilization are centered in five important areas: animal production and feed processing, animal
and human health, environmental quality, and food safety and quality.

Animal Production and Feed Processing: Performance of livestock and poultry is continually
being improved to enhance economic efficiency. Increasing use of co-products and alternative
feeds could have effects (both positive and negative) on profitability.

Animal and Human Health: The nutritive value of animal products is directly related to the
quality and composition of nutrients provided to agricultural animals. Refining animal feeding to
enhance healthful components can have positive impacts on both human and animal health.

Environmental Quality: A major challenge facing animal agriculture is to mitigate the potential
environmental effects of the concentrated phosphorus and nitrogen excreted from livestock and
poultry operations. Nutritional management strategies are needed to lower P excretion, improve
manure P distribution, and lower nitrogen volatilization from livestock and poultry operations.

Food Safety and Quality: In today’s global economy, the need for effective farm-to-fork systems
to ensure the safety of foods and feeds is greater than ever. The quality and composition of
nutrients provided to livestock can have important impacts on growth, carcass composition, and
milk components. Nutritional strategies can be customized to produce healthful, high-quality
foods at affordable prices and meet the preferences of different consumer groups.

Key Activities

Key activities are based on these priorities:
e improved nutrient utilization
e decreased nutrient excretion
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Key Activities:

e Studies to enhance our understanding of the fundamental concepts of nutrition

e Development of methods to effectively incorporate novel feeds into animal diets

¢ Development of nutritional approaches to decrease excretion of phosphorus and
nitrogen and reduce gaseous emissions

e Development of feeding strategies that result in production of food products with
enhanced nutritional value and quality

Outcomes

1.

In ovo nutrition to modulate cardiovascular diseases and related mortality in broiler
birds: Metabolic diseases such as pulmonary hypertension syndrome, cardiopulmonary
disorders and sudden death syndrome are the major cause of mortality in broiler chickens,
costing the U.S. poultry industry over $100 million annually. One reason for
predisposition to these diseases may be a dietary imbalance in polyunsaturated fatty acids
in breeder hen diets, leading to metabolic and inflammatory diseases in hatched chicks.
Chicks hatched from eggs with low levels omega-3 fatty acids were heavier for the first
42 days of life and had a lower heart weight: body weight ratio. Manipulation of fatty
acid levels in the maternal diet also affected amounts of pro-inflammatory precursors in
cardiac tissue. These results provide clues to mechanisms by which maternal diet affects
the health and performance of hatched chicks and could have important practical
implications for productivity and profitability in the poultry industry (NRI; CRIS
Accession Number 0200465).

Improved feed efficiency in swine fed a co-product of biofuel production: Studies were
conducted to evaluate the value of co-products of biofuel production as feed ingredients
for pigs. Substitution of crude glycerol, a byproduct of biodiesel production, for corn in
nursery pig diets improved feed intake, daily body weight gain, and gain: feed ratio.
Addition of glycerol also increased the efficiency of pelleting of feed. In contrast,
supplementation of nursery pig diets with dried distillers’ grains with soluble (DDGS), a
byproduct of ethanol production, resulted in decreased palatability and a clear preference
for control diets without DDGS. This preference was observed even when diets contained
DDGS at low inclusion levels, irrespective of DDGS quality. These results indicate that
crude glycerol can be successfully used in swine diets to replace corn, while improving
feed and improving pig performance (Hatch; CRIS Accession Number 0200281).

Condensed tannins in ruminant diets reduce greenhouse gas emissions: Studies at
Langston University have contributed to a better understanding of the effects of
condensed tannins on methane emissions by ruminants. Effects of condensed tannins on
ruminal methane emission are similar among sources and between forms of forage.
Effects on methane emission per unit of condensed tannins decreases with increasing
dietary level of condensed tannins. These outcomes may lead to dietary incorporation of
condensed tannins to minimize methane emission for increased efficiency of energy
utilization and less agricultural emission of a greenhouse gas (Other grants; CRIS
Accession Number 0200781).
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4. Addition of flaxseed to dairy cow diets decreased saturated fatty acids in milk: There is a
growing market incentive for value-added, functional foods e.g., milk and dairy products
with the potential to offer consumers nutritional and/or medical benefits. Dairy products
are a source of saturated fat, and diets high in saturated fat have been correlated with an
increased incidence of health problems such as atherosclerosis and coronary heart
disease. To change the fatty acid composition of milk, researchers at the University of
Wisconsin altered rumen biohydrogenation by adding flaxseed to dairy cow rations. Milk
from cows fed flaxseed had a greater proportion of unsaturated fatty acids and a lesser
proportion of saturated fatty acids. Feeding flaxseed altered the milk fatty acid profile
without altering milk yield, protein percentage, protein yield, milk fat percentage or milk
fat yield. These results provide an example of how feeding strategies can be used to
produce foods that are tailored to consumer desires (Hatch; CRIS Accession Number
0212256).
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Figure 8: KA 302: Nutrient Utilization in Animals Logic Model
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Knowledge

Actions

Conditions

- Greater
understanding of
nutrient interactions,
needs, and functions

- Enhanced knowledge
of dietary modulation of
animal performance,
health, and well being
- Increased awareness
of agriculture’s ability
to efficiently deliver
consumer, animal,
product quality, and
environmental benefits
via nutrition

Example:
Scientists demonstrated

that the impact of
feeding brown midrib
silage rather than
conventional silage to
dairy cows results in a
reduction in manure
output of about 5%,
equal to -7lbs/cow/day
(Hatch: 0190139 and
NRI 0201790)

-Use of improved
models of nutrient
needs and other
nutritional husbandry
tools

- Application of new
knowledge for
advances in animal
nutrition

- Adoption of better
feeding strategies
that improve
resource use and
potential benefits

Example:
An economic model

to predict returns
from use of
byproducts of biofuel
production in beef
cattle diets was
developed and
allowed feedlot
producers in
Nebraska to be more
competitive and
make informed
decisions in terms of
biology, economics,
(Hatch: 0195447)

- Production systems
with increased
efficiency, market
opportunities, and
profitability

- Healthier animals that
produce safer, higher-
quality, and more
nutritious products

- Improved natural
environment

Example:

The potential value of
feeding biofuel co-
products to dairy cattle
was demonstrated.
Feeding distillers grains
to dairy cattle improved
feed efficiency by
increasing yields of
milk, protein, and fat
while decreasing
intake. (Hatch:
194032)

Assumptions - Researchers will continue to develop animal
diets and feeding strategies to optimize feed efficiency while
decreasing nutrient excretion into the environment. the use of
novel feed sources, adopt new feeding strategies that
incorporate the use of novel.

External Factors — Funding, scientific and technological advancements, changing national priorities,
consumer views, perceptions, and increasing demand for natural and organic products,, economic and
market conditions.
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KAs 303 and 304: Genetic Improvement of Animals (303); and Animal Genome (304)
Introduction

Situation: Agricultural animal research has been successful in developing technology and
methodologies that have enhanced production efficiency of the beef, dairy, swine, poultry, sheep,
and aquaculture industries. Excellent examples of the changes that have taken place over the last
~50 years are: 1) The dairy industry’s coupling of genetic selection and efficacious use of
artificial insemination has more than doubled the annual milk yield per cow while reducing the
size of the national dairy herd by about 50%; 2). The genetic improvement has been responsible
for over 50% of the total improvement observed in milk yield. Genetics, nutrition and other
management changes resulted in a “modern day” broiler that requires approximately one-third
the time and over a threefold decrease in the amount of feed consumed to produce a market-age
broiler; and 3) The pounds of feed needed to produce a pound of pork is estimated to have been
halved. While quantitative genetics continues to be successful in improving production traits,
genomic technology has potential to lead to more accurate and rapid animal improvement,
especially for phenotypic traits that are difficult to measure (such as disease resistance, animal
well-being, feed efficiency, product quality). In order to fully realize the potential of genomic
tool box, the agricultural research community has achieved historic milestones by completing the
draft genome sequences of Gallus domesticus (chicken) in 2004 and Bos taurus (cattle) in 2008.
The swine genome sequencing efforts are currently underway (completion by December 2009).
Furthermore, the horse genome sequence was completed in 2007 and currently several
aquaculture species as well sheep are almost ready to get into the genome sequencing pipeline.

Current Efforts: The two KAs that address the animal genetics and genome efforts are KA 303
“Genetic Improvement of Animals” which focuses on broader issues ranging from estimation of
genetic parameters to the incorporation of molecular and genomic information into applied
genetic improvement programs; and KA 304 “Animal Genome” which includes research efforts
with a focus on gene mapping, structure and function, regulation of gene expression, and the
genetic contribution to phenotypic variation along with bioinformatics that lead to a complete
understanding of the genomic organization and function of animal genome of agriculturally
important animal species. For the purpose of brevity and because of significant convergence of
genetics research, these two KAs will be presented in a combined portfolio of the animal
genetics and genome focus areas. The current CSREES portfolio in animal genetics and
genomics has positioned itself to accommaodate shifts in genetics research. For example,
emphasis on identification and mapping of DNA segregation markers, including quantitative trait
loci (QTL) for genetic evaluations, will remain an active area of investigation. However, newer
approaches in functional genomics, such as tissue-specific gene expression, proteomics,
metabolomics, bioinformatics, whole genome enabled animal selection (WGEAS), development
of SNP assays for accurate genetic prediction, mate selection, parentage verification and
traceability, etc. are now included for research and funding consideration in KA 303 and 304 and
are also complementary to the AFRI RFA. As a result, a clear change is evident in animal
breeding and genomic research, education, and extension by the multitude of projects in
CSREES’ portfolio that are evaluating many genetic traits and mechanisms in addition to single
traits that were primarily studied in the past.
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Short-term Goals: The short-term goals of genetic improvement and animal genome programs
are to develop an understanding of genes and gene functions by utilizing computational and
biological tools in order to accelerate performance-based animal genetic improvement programs.

Long-term Goals: The long-term goals of these KAs are to identify genetic regions and related
mechanisms to ensure improved animal health, product quality, and production efficiency.

Priorities: The animal genetics portfolio is now being aligned with the priorities identified in the
recently developed Blueprint for USDA Efforts in Agricultural Animal Genomics 2008 — 2017.
The Blueprint is built on a vast array of stakeholder input and is designed as a pyramid, with
Science to Practice at the top supported by fundamental and mission oriented research in
Discovery Science, and is based on a solid foundation of Infrastructure.

Briefly, Science to Practice priorities include the addition of animal genomics technology to
quantitative genetics programs for the purpose of: 1) Whole genome-enabled animal selection;
2) Prediction of genetic merit; 3) Designing precision mating and management systems; and

4) Traceability. Discovery Science will focus on filling knowledge gaps in areas such as:

1) Identification of genes and gene products; 2) Understanding mechanisms of gene regulation in
a system biology framework; 3) Genes and gene variation-based influences on phenotypes and
phenotypic variations; and 4) Host-pathogen interaction. Infrastructure priorities will include:

1) Genomic tools such as high resolution genome maps and assembled and annotated genomic
sequences; 2) Data bases and bioinformatics tools that integrate genomic, phenotypic, and
experimental information for each species; 3) Availability of genetic resources (e.g., animal,
germplasm, DNA/RNA, cell lines, etc.); and 4) Education and training of students and scientists
and additional emphasis on extension and outreach.

Public Benefit: Our stakeholders, especially major breeding companies, are now active
participants in our species-based genetic research, education, and outreach programs. The
technologies and tools being developed by our scientists are being applied to studies of marker-
assisted selection. This is benefiting the public through the development of higher quality, more
disease-resistant and more economical animal products, due to more rapid breeding progress. At
a more fundamental level, we are now moving closer to understanding the cause of phenotypic
variation that is relevant to agricultural use of animals. Furthermore, our deeper understanding of
animal systems biology will greatly benefit human health as several animals (e.g., pig, chicken
and cattle) are important biomedical models.

Contribution to the Portfolio: In line with the significant commitment to domestic animal
genomics at the federal level the animal genetics and genomics effort is organized as a Multi-
state Research Project, National Research Support Project-8 (NRSP-8) under the National
Animal Genome Research Program. Currently, over 100 scientists and industry representatives
from poultry, swine, cattle/sheep, horses, aquaculture species, and database committees are
participants in this project. This project has recently been renewed for another five year term
(2008 — 2013) at a budget of $500,000 per year. In addition, CSREES’s competitive Animal
Genome, Genetics and Breeding program continues to provide science-based knowledge and
technologies to generate new or improved high-quality products/processes and to promote the
efficiency of agricultural production systems. Approximately $10 — 11$ million are available per
year for this effort through the AFRI programs. There are several multistate research committees
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(n =~18) based in every region as well as special grants (n=6) which address animal breeding
and genetics efforts aligned with the KA 303 and 304. With the completion of draft genome
sequences of most of the live stock species there are increasing efforts to utilize the sequence
information in selecting animal phenotypes with improved genetic-based production potential. In
addition, “animal genomics for animal health” is a new thrust for application of genomics
information in fine tuning host-pathogen interaction. The sequencing of animal genomes clearly
has the potential to provide sophisticated strategies for understanding mechanisms of disease and
the biological complexities of host-pathogen interaction.

Key Activities

Development of educational and extension materials: A team of scientists led by Dr. Van
Eenennaam at University of California, Davis is developing educational and extension materials
for a national audience on the integration of DNA information, including the use of SNPs for
parentage and marker-assisted selection in beef cattle selection programs. Their efforts are
focusing on producing a sustained extension initiative whereby materials and the research dataset
developed will be available to the stakeholders leading to the adoption of cost-effective DNA-
based technologies resulting in improved product quality, production efficiency, and ultimately
profitability for the beef industry (HATCH, CRIS Accession Number: 0216509).

Using Genomics to address health and disease resistance in livestock: Genetic markers
associated with parasite resistance/susceptibility are being sought in order to improve animal’s
resistance to gastrointestinal nematode infection, reduce the need for anthelmintics, and improve
overall production efficiency. Dr. Cockett’s research group at Utah State University has
identified three preliminary QTLs associated with parasite resistance. It is anticipated that
additional QTL’s will be identified by extending the genome scan to include more markers
(ANIMAL HEALTH; CRIS Accession Number: 0196366).

Genetic variation can be linked to traits of interest to aquaculture: Scientists at Virginia
Polytechnic Institute are interested in looking at ways to genetically improve aquaculture stocks
by screening for genetic variation related to the types of feed (plant-based Vs. fish meal)
consumed. Genetic bases of resistance to an important rainbow trout disease called bacterial cold
water disease are also being examined. The scientists are screening for variation at genes that
seem candidates as disease resistance genes. Significant correlations between genetic variation
and resistance can be used to help select disease-resistant individuals to improve resistance of
cultured stocks to this important viral disease. Execution of this project will benefit the public by
improving the productivity of aquaculture, producing high quality food more efficiently with less
environmental impact (HATCH; CRIS Accession Number: 0215625).

Does Genome-Wide Marker-Assisted Selection (GWMAS) works in chickens and if yes, then do
favorable GWMAS effects persist after the second round of selection? A team led by Hans Cheng
of ARS at ADOL is assessing genome-wide marker-assisted selection (GWMAS) which utilizes
markers spanning the entire genome to increase accuracy and efficiency of estimating breeding
values (EBV). This new method promises significant benefits but there are many unanswered
questions calling for proof that GWMAS actually works. Although retrospective analysis has
shown GWMAS EBYV correlates highly with the most current methods, concerns are these
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analyses will not reflect reality once implemented because favorable GWMAS effects may not
persist after the second round of selection. This study will evaluate the power of GWMAS in a
multi-generational selection experiment in chickens. If GWMAS is found successful, then it can
substantially increase genetic progress that will assist the animal agricultural industry to meet the
growing demand of consumers, GWMAS will provide science-based knowledge and
technologies to generate improved high-quality products (NRI; CRIS Accession Number:
0215006).

Zebrafish as biomedical model for research: Researchers at Purdue University are using cell-
mediated gene transfer in fish to demonstrate that primordial germ cell (PGC) cultures will
enable targeted genetic alterations in Zebrafish. Results from the work conducted over the past
year will make it possible to establish long-term cultures of zebrafish PGCs. This project will
result into new knowledge to identify and study the function of genes that control embryo
development. This research will unquestionably increase the value of the zebrafish as a model
for biomedical research. The research could also be applied to improve the efficiency of
aquaculture production systems (HATCH; CRIS Accession Number: 0185499)

Outcomes

Science (April 2009) publishes the genome sequence of Taurine Cattle: The single historical
highlight in cattle genetics research is the publication and annotation of the bovine genome
sequence (http://www.sciencemag.org/cgi/content/full/324/5926/522) in Science. Leading the
wave of early applications of the genome sequence is the publication by the Bovine HapMap
Consortium of SNP variation and genetic structure of cattle breeds
(http://www.sciencemag.org/cgi/content/full/324/5926/528) . The HapMap project identified
more than 150,000 SNPs in the initial sequencing phase and utilized a subset of these to
elucidate haplotype structure in diverse cattle populations from around the world. These and
other SNPs were used as the basis for a 50,000 SNP assay currently being used in gene mining
and genome based selection and for analysis of population diversity. More than 20 companion
papers reflecting immediate applications of bovine genome sequencing were published in
various journals concordantly with the two major papers in Science. More than 300 scientists
from around the world contributed to these efforts. A bovine physical map
(http://genomebiology.com/2007/8/8/R165) and a high resolution comparative radiation hybrid
map (http://www.pubmedcentral.nih.gov/picrender.fcgi?artid=1317968&blobtype=pdf ) are in
themselves highlights that facilitated the assembly and annotation of the sequence. More than
one million ESTs were identified and catalogued to enhance the mapping and sequencing efforts.
The SNP assay now described as the “Bovine50 chip” has now been commercialized. The
Illumina Corporation has manufactured the chip which among other things allows scientist to
now very accurately pursue Genome-wide Selection, aid in the determination of genetic merit,
rapidly and more accurately identify quantitative trait loci and do comparative and evolutionary
genetic studies. At last report Illumina has sold more than 100,000 of the Bovine50 chips at
about $150 per chip (HATCH, CRIS Accession Number: 0095472 and NRI, CRIS Accession
Number: 0215328).

Nematodes-resistance genetic markers fine-tuned in sheep: A sheep population segregating for
parasite burden (measured by fecal egg count or FEC for Haemonchus contortus and packed cell
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volume or PCV) was constructed at Louisiana State University and includes F2 offspring of F1
parents produced from Gulf Coast Native (resistant) and Suffolk (susceptible) crosses. As a
result of a genome-wide scan implemented to identify chromosomal regions in the ovine genome
that play a role in resistance to gastrointestinal parasites, a selective genotyping of the upper and
lower 20% of the lambs for FEC after weaning led to the identification of a potential QTL region
on ovine chromosome 19 (OAR19) at marker OARAE119 and also for PCV after natural
challenge between markers CSSM06 and OARAE119 within a 10.3 cm interval. To refine the
QTL region, a high-resolution radiation hybrid (RH) map of OAR19 was constructed using the
USUORH5000 panel. Setting a logarithm of odds (LOD) threshold of 6.0, two linkage groups
were constructed and aligned with the genetic linkage map of this chromosome. The resulting
RH map contains assignments for nine microsatellite sequences, 12 BAC-end sequences (BES)
and SNPs, and ten genes. These experiments allowed resolution of the parasite resistance QTL
region to a 3.5 Mb interval around position 22.17 Mb on OAR19 (ANIMAL HEALTH; CRIS
Accession Number: 0196366).

A high resolution ovine radiation hybrid map developed: Scientists at Utah State University have
developed a high resolution ovine radiation hybrid (RH) map with the USUoRH5000 ovine
whole-genome RH panel. This version of the ovine RH map contains 2104 loci with an average
spacing of 1.5 Mb/locus. A comprehensive ovine-mammalian comparative map has been
developed by identifying the locations of ovine RH mapped loci within the genomes of human
and other closely related mammalian species. Large blocks of synteny exist between sheep and
other mammalian species, and previously unreported micro-rearrangements have been identified,
suggesting that the conserved syntenies within ovine linkage groups have undergone more
internal chromosomal rearrangements than previously reported. However, all the rearrangements
were predicted by the virtual sheep genome (VSG), which has been assembled using a process of
comparative mapping of BAC-end sequences against the human and bovine genome sequence
maps and anchored with the sheep genetic linkage map. The ovine radiation hybrid map
generated with USUoRH5000 panel will be an important tool for assembly of the ovine whole
genome sequence and refinement of the virtual sheep genome. The map, as well as comparative
genome information, will aid in the identification and positional cloning of genes influencing
traits in sheep (HATCH; CRIS Accession Number 0161603).

Genes associated with inflammatory bowel diseases: Inflammatory bowel diseases (IBDs),
including Crohn's Disease and ulcerative colitis, are devastating chronic inflammatory conditions
that affect millions of people worldwide. Researchers at University of Missouri have discovered
that there is likely a mouse 'IBD' gene or genes responsible for the differences in susceptibility of
mouse strains to H. hepaticus-induced inflammation. Findings from this study have provided
critical information about two chromosome segments containing novel susceptibility genes in a
mouse model of inflammatory bowel disease. The knowledge gained from this model system
will help understand mechanism of inflammatory disease affecting livestock and poultry
(STATE, CRIS Accession Number: 0209857).

National Animal Genome Research Program: A preliminary genome-wide search with a
moderate density, 10k SNP set identified many marker associations with twinning rate either
through single marker analysis or combined linkage-linkage disequilibrium analysis (n=201
bulls). Seven hundred sixty-eight additional Holstein bulls were genotyped in a subsequent
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validation study. Twinning rate PTAs were calculated using calving records from 1994 to 1998
(Data 1) and 1999 to 2006 (Data Il), and the underlying liability score from threshold model
analysis were used as the trait in marker association analyses. Bulls with daughter records in
Data | totaled 439, providing a revised estimate of effect and significance. Bulls with daughter
records in Data Il totaled 830, and analysis of this data provided the validation of results from
analysis of Data I. SNPs were selected to validate previously significant single-marker
associations and linkage-linkage disequilibrium results. Bulls were genotyped for a total of 413
SNP markers. Eleven of 13 linkage-linkage disequilibrium regions located on chromosomes 1, 2,
3,6,9(2), 18, 22, 23(2), and 26 were validated, showing significant results for both Data | and I1.
Association analysis revealed 65 of 172 markers validated, equating to a single-marker
validation rate of 38%. Conservatively, overall 42 of 413 markers were significant (P<0.01) in
both Data Il and the expanded analysis of Data I. Subsets of 24 SNPs were identified through a
stepwise regression procedure as useful predictors for genomic selection. A provisional patent
application has been filed concerning the use of these markers for prediction of twinning rate
Plasma Thromboplastin Antecedent (PTA) in Holstein cattle.



Figure 9: KA 303: Genetic Improvement of Animals’ Logic Model
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Conditions

What the short term
results are:

e Increase knowledge
of economically
important traits

e Increase knowledge
of quantitative and
molecular genetics
controls of
component traits

Example:

Scientists at University
of Minnesota are using
cross-breeding
technology to improve
dairy cattle
functionality in terms of
improved fertility and
survival ((Hatch;
0194865).

What the medium term
results are:

Generation of
Haploytype maps for
QTL fine mapping

Generation of tools and
technology for gene
transfer within and
across species

Development of
minimum bioinformatics
infrastructure to
facilitate access to
genomic data

Example:

Qyster researchers have
developed new DNA genetic
markers and linkage maps
for Eastern and Pacific
oysters, which has led to
new avenues of gene
identification and function in
aquaculture species (Hatch
Multi-State WERA-099;
0198115).

That the ultimate results
are:

e Whole genome
selection for complex
quantitative traits

e Support animal
production for
improved animal
health, well-being and
resistance to disease
and food safety

Example:
The National Beef Cattle

Evaluation Consortium
has incorporated new
genetic evaluation
methodologies into beef
cattle selection, enabling
U.S. beef producers and
industry to be more
globally economically
viable and competitive
(Special Research
Grant;0213889).

Assumptions - Timely availability of genome-enabling tools
and reagents for precision genetic management system

External Factors - Trained manpower in quantitative genetics; availability of financial and genetic
resources; social, ethical and legal constraints on precision genetic management system




Figure 10: KA 304: Animal Genome Logic Model
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Knowledge

Actions

Conditions

What the short term
results are:

e Generation of
genomic (ESTs,
DNA microarrays)
and
computational
tools

e Identification of
genes and
characterization
of genes / gene
families function

Example:
Scientists at
Michigan State
University have
constructed turkey
BAC library and a
turkey-chicken
comparative BAC
map for eventual
sequencing of the
entire turkey
genome(Hatch;
0163267).

What the medium
term results are:

e Development of
high-resolution
physical maps

Example:

Researchers at the
Utah State
University have
developed a
radiation hybrid
high resolution
genome map of
the ovine genome
which has
facilitated the
identification of
genes controlling
important traits in
sheep.
Furthermore,
genome-wide scan
has identified
potential QTL
region associated
with parasite
resistance (Hatch
0161603; Animal
Health 0196366)

That the ultimate results
are:

Integration of
genomics,
transcriptional,
proteomic,
metobolomic, and
genome-wide marker-
assisted selection
approaches toward
better understanding of
biological mechanisms
underlying economically
important traits

Example:

Coordination of research,
education, and outreach
effort under NRSP-8 has
made the use of genome-

enabled technology
possible for all animal

species (Hatch Multi-State

NRSP-8; 0163452).

Assumptions - The genome sequencing efforts will result in the
generation of high quality sequences of genes and genetic variation
information for improvement in performance and health.

External Factors - Cost in personnel and infrastructure of doing discovery and developmental

research
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KA 305: Animal Physiological Processes
Introduction

The overall productivity, efficiency, and well-being of animals used for the production of food
and fiber are determined by numerous complex and interactive biological processes. Efforts in
this area include work on the fundamental physiological processes within the animal at the
organismal, organ system, cellular, and molecular level. Areas of work include: (a) chemical and
structural organization of animal cells and their specialized properties and functions, including
enzymatic machinery and biochemical conversions; (b) organization, structure, and function of
organ systems, including endocrine, circulatory, urinary, nervous, muscular, and skeletal
systems, sensory organs, the common integument and its derivatives, and body fluids; (c)
physiology of vital life processes and mechanisms of function and control; (d) neural, hormonal,
or other chemical messengers that serve as regulators of physiologic processes and perform
integrative functions in the animal; (e) prenatal, neonatal, and postnatal development and growth
of animals, including genetic control mechanisms and accretion, deposition, and degradation of
proteins and fats in animal tissues; and (f) lactation physiology, including alveolar development
and involution, milk synthesis, secretion and ejection, milk composition, and patterns of
lactation.

Key Activities

Key activities are based on these priorities:

e increasing efficiency of protein deposition in skeletal muscle (meat)

e increasing the ratio of lean to fat by reducing fat deposition, particularly inter-muscular
fat

e increasing the efficiency of milk production

e increasing the quality and nutritional value of animal products by focusing on reducing
fat content, increasing content of beneficial fatty acids (e.g., omega-3 fatty acids,
conjugated linoleic acid, etc.), and increasing content of specific minerals (e.g., calcium)

Key Activities:
e studies on muscle and adipocyte cell differentiation and growth
e studies on biology of lactation
e studies on endocrinology of growth
e develop or improve technologies to optimize muscle growth and modify fat deposition
e develop or improve technologies to optimize milk secretion

QOutcomes

1. Regulation of fat and muscle mass by interleukin-15: Increasing muscle growth and
reducing fat deposition in animals is important for improving efficiency of meat
production, reducing carcass waste, and decreasing the impact of meat production on the
environment. Muscle and adipose tissue growth are coordinately regulated by numerous
hormones, growth factors and cytokines, although this regulation is not well understood.
The cytokine, interleukin-15, was recently shown to be expressed and secreted by muscle
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cells. Investigators at the University of Washington and the Department of VVeterans
Affairs Puget Sound Health Care System have shown that over-expression of a secreted
form of interleukin-15 by muscle cells reduced fat deposition by 50% compared with
control animals consuming an isocaloric diet. In addition to partitioning nutrients more
efficiently toward growth of more lean muscle in livestock, these results have
implications toward understanding mechanism regulating obesity in humans (NRI; CRIS
Accession Number 0201680).

Defining the mechanisms of steroid-enhanced muscle growth in steers: individual roles of
trenbolone acetate, estradiol, and IGF-I: Anabolic steroids are widely used as growth
promoters for feedlot cattle, and have been shown to increase growth rate and improve
feed efficiency by approximately 20 and 15%, respectively. Because the annual retail
value of the U.S. beef industry is estimated to be over $75 billion, the annual economic
impact of anabolic steroid use is in the billions of dollars. However, the mechanisms by
which growth-promoting steroids enhance skeletal muscle growth are not known and the
growing societal concern over the use of steroids in livestock makes it imperative that
these mechanisms be identified so that alternative approaches for growth enhancement
may be developed in the future. Studies at the University of Minnesota have shown that
anabolic steroids promote hyperplasia and hypertrophy of muscle cells through both IGF-
1-dependendent and IGF-1-independendent mechanisms and are the first to have further
elucidated signaling pathways involved in these mechanisms (NRI; CRIS Accession
Number 0205814).

Regulation of growth hormone secretion during chicken development: Endogenous
growth hormone is essential to growth and development of animals, and exogenous
growth hormone can be used to enhance muscle growth and the efficiency of nutrient
utilization in livestock. A paradox of muscle growth in poultry is that whereas
endogenous growth hormone has been shown to be essential for muscle growth, chickens
are generally unresponsive to exogenous of growth hormone. Moreover, the small size
and vast number of broiler (meat-type) chickens and other meat-producing poultry make
it unfeasible to administer growth hormone to individual animals, as can be done for
larger and less numerous species. Thus, a better understanding of the mechanisms
regulating secretion of endogenous growth hormone in chickens is essential to develop
new strategies aimed at improving growth through increasing naturally occurring
production of this hormone. Research at the University of Maryland has demonstrated
that growth hormone expression and secretion in chickens is controlled, in large part, by
adrenal corticosterone and this work localized the corticosterone response element to a
29-base pair sequence in the 5'-flanking region of the growth hormone gene (NRI; CRIS
Accession Number 0205769).

Improve growth of sow-reared piglets by enhancing arginine synthesis: Sows” milk
contains low levels of arginine, an essential nutrient for young mammals. Because of a
low ability to make arginine from amino acids present in proteins, 7-21 day old pigs are
deficient in arginine. An arginine deficiency is a major factor limiting ammonia
detoxification and maximal growth of young pigs. Researchers at Texas A&M University
demonstrated a marked decrease in intestinal N-acetylglutamate synthase activity, which
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was responsible for reduced intestinal production of arginine in normal baby pigs. Oral
administration of N-carbamoylglutamate increased arginine concentrations and reduced
ammonia concentrations in plasma and increased muscle protein synthesis. Thus,
activation of arginine synthesis is effective in enhancing growth of sow-reared piglets
(NRI; CRIS Accession Number 0196620).

Key proteins integrating the myofibrils within developing and adult muscle cells:
Scientists at lowa State University provided a major improvement in understanding the
key muscle cell proteins and the specific mechanisms underlying the overall cytoskeletal
integration within muscle cells that are necessary for growth and development of muscle
in meat producing animals. They discovered that the alpha synemin protein has the
unique ability to link all of the contractile myofibrils within mammalian striated muscle
cells. They also showed how striated muscle cells are constructed in developing and adult
muscle cells. New knowledge was generated regarding how the cytoskeleton of
developing and mature muscle cells links all of the major structures (e.g., myofibrils and
sarcolemma) within muscle. The myofibrils and associated structural components
comprise over half of the total protein in muscle, which in turn is responsible for most of
the desirable eating qualities and nutritional qualities of meat (NRI; CRIS Accession
Number 0194168).



Figure 11: KA 305: Animal Physiological Processes’ Logic Model
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Actions

Conditions

sIncreased
understanding of the
basic mechanisms
that regulate the
physiological
processes controlling
growth and lactation.
» Develop or improve
technologies to
enhance growth and
lactation.

Example:

Activation of arginine
synthesis enhances
growth of sow-reared
piglets. (NRI; CRIS
Accession Number
0196620)

« Increased quality and
quantity of milk from
lactating females

« Improved rates of
lean muscle growth in
food-producing
animals

» Dissemination of
knowledge and
information to end
users and the public

Example:

A low energy, high-
bulk diet rich in straw
or other slowly
digestible roughages
prevents inflammatory
changes in liver and
adipose around the
time of calving. Dairy
producers are advised
to change their
nutritional
management of dairy
cows. (Animal Health;
CRIS Accession
Number 0208497)

« Increased efficiency of
animal production systems
« Enhanced environmental
quality

« Increased profitability for
producers

 Product cost benefits to
consumers

Example:

Frequent milking during
the first 21 days of
lactation increases milk
production efficiency. The
estimated economic value
is nearly
$300/cow/lactation.(Hatch;
CRIS Accession Number
0201951)

Assumptions - Researchers will take advantage of livestock
and poultry genome sequences and new genomic
technologies to increase knowledge about the physiological

processes that control growth and lactation.

External Factors -

1) Funding for basic and applied research in animal physiological processes will
remain flat or decrease across federal, state, and industry sources; 2) Consumer demand for
natural/organic (i.e., hormone free) and socially acceptable production systems is increasing; 3) Increased
costs of feed, fuel, and fertilizer are posing serious economic problems to livestock producers. Animals with
increased efficiency are desired.
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KA 306: Environmental Stress in Animals

Introduction

Environmental stress is an important contributor to animal welfare and productivity, and
thus the capacity of farmers to profitably provide animal products to society at a
competitive price. KA306 includes research on domestic terrestrial or aquatic animal
stressors from the effects of climate, handling, and other environmental factors that
decrease productivity. Other research interest areas include facilities and equipment that
reduce environmental stress, and management techniques that enable animals to adapt to
stress conditions. Extremes in temperature, humidity, air movement, water quality and
noise may lead to lower reproduction, reduced feed efficiency, anorexia, reduced disease
resistance, and increased morbidity and mortality.

In many areas of the country, climatic conditions pose significant management challenges
for a number of livestock industries. For example, extremely hot summer temperatures
can incur substantial morbidity and mortality losses in the poultry industry and induce
severe production losses and mortality in dairy and feedlot cattle. Developing strategies
that are able to be quickly implemented to reduce these acute losses in the animal’s
quality of life, and deal with chronic losses such as reproductive inefficiencies is
justified.

With increasing consumer concerns relative to animal harvest procedures, the need for
scientifically assessing the impacts of environmental stress is needed. Because potential
markets increasingly require approved procedures during pre-harvest, information will be
required for third-party verification systems.

Key Activities

Priorities include:
e Environmental factors that reduce productivity
e Facilities and equipment that reduce environmental stress
e Management techniques that enable animals to adapt to stress conditions

Key Activities

Improved performance in dairy cattle using nutritional intervention

Optimizing poultry welfare using physiological behavioral and physical measurements
Quantifying physical factors of cattle and their effect on performance

Embryo transfer to improve fertility of dairy cattle

Outcomes

Researchers are attempting to identify and mitigate the effect of negative environmental
stresses on food animals. Environmental stress may be weather-related, responses to
noises, result from temperature or cleanliness conditions within a building, or that motion
and air flow/temperature as found in a transport vehicle. Multi-state research committees
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such as W-1173 are concerned with weather-related stresses (heat or cold) with
considerable attention being paid to excessive heat and the interaction with livestock coat
color and various cooling methods. Prediction and prevention of overheating events has
saved the animal industries millions of dollars related to morbidity, mortality, and lost
quantity and quality of production, and improved the well-being of the animals. Proper
techniques used for necessary invasive techniques such as beak trimming, castration, tail
cutting, and dehorning are essential to reduce stress related reductions in performance or
increases in morbidity or mortality.

Multi-state research committees have been formed to create cooperative experimental
protocols for projects that address critical issues summarized in environmental stress.
Research reported under this KA is wide-ranging, from hatchery management to cattle
coat color and presence of shade in the ability of animals to survive temperature
extremes. It is clear from CRIS reports that research projects are providing financial and
animal welfare benefits that far exceed the financial requirement to conduct the research.

1. Enhancing intake and yield performance of dairy cattle exposed to heat stress
through nutritional intervention: This project determined the effects of environmental
conditions on body temperature, intake and milk yield, so effects on nutrient intake
can be quantified. Results suggest that additional research is needed to conclusively
determine if feeding lower heat increment or “cooler” diets will lead to improved
production due to lower heat stress and greater efficiency of production. (CRIS
Accession number 0191609).

2. Poultry production systems: optimization of production and welfare using
physiological, behavioral, and physical assessments: Researchers are developing
instruments to accurately and affordably monitor gas emissions from poultry housing.
This instrumentation has been adopted by other universities and industry for air
quality studies. Data from the poultry emissions evaluations continue to document
management strategies to improve air quality within and around poultry facilities,
which has application to other commodity areas (CRIS Accession number: 0202866).

3. Stress factors of farm animals and their effects on performance (from W-1173): This
research is part of Multi-state research project 1173, and is located at the University
of Hawaii. Researchers identified strategies for developing and monitoring
appropriate measures of animal stress and well-being, and developed alternative
management practices to reduce stress to improve animal well-being and
performance. Results included the determination that the handheld Vapo-meter was
not adequate in quantifying the sweating rates of the cow, with the rates being about
30% of that recorded by the portable calori-meter. They also confirmed that hair color
and characteristics, as well as air movement around the body surface played
important roles in evaporative cooling, so appropriate fans and shade are important in
alleviating heat stress in hot-humid environments (CRIS Accession number 0158220).

4. Use of embryo transfer to improve fertility of heat-stressed dairy cows: University of
Florida research documented that heat stress is responsible for a large decline in
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pregnancy rates in dairy cattle throughout Florida and the Caribbean. The pregnancy
rate per insemination of lactating dairy cattle can decline to less than 10% in warm
months, compared to rates of 30 - 50% in cool months. Embryo transfer can provide a
solution to summer infertility in cattle. This research attempts to solve some
limitations of embryo transfer using in vitro-produced embryos for the practical
application of the procedure by dairy farms (Special Research Grant, terminated;
CRIS Accession number 0200686).



Figure 12: KA 306: Environmental Stresses in Animals Logic Model
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Knowledge

Actions

Conditions

- Greater
understanding of
how animals interact
with their
environment

- Enhanced
knowledge of animal
response to
management and
husbandry practices
- Increased
awareness of
psychological and
physical
environmental
stressors and
indicators of stress

- Better information
on effect of stressors
on animal nutrition,
health, performance,
and welfare

Example:

Research committee
1173 uses a multi-
disciplinary
evaluation of heat
stress in food
animals (shade, coat
color, evaporative
cooling, ventilation,
fans, adrenal
function and stress
monitoring) (CRIS #
0158220.

- Use of improved
stress-outcome
prediction models
- Application of
improved
technologies and
management
systems that reduce
potential for
environmental
stress

Example: A new
concept in
identifying and
predicting
environmental
stressors if the
measurement of
intensity and peak
frequency of
vocalizations of the
chicken exposed to
stressors such as
heat and handling.
Understanding of
the waveform,
amplitude, and
frequency of
vocalizations help
identify and classify
stressors. CRIS
Accession number
0202524

- Production systems that
eliminate stressors

- Animals that are not
stressed and are able to
respond positively to
management practices

- Improved animal
production environment

Example:

Poultry incubator
environment is critical to
the health and well-being
of chicks. Stressors are
minimized to optimize
chick quality,
performance, vitality, and
welfare. Reducing chick
mortality by 0.25% may
save over $5M for the
industry with growth and
other improvements total
of over $20M/year. CRIS
Accession number
0201942

Assumptions - Environmental stress in animals is a complex issue
requiring coordination, and cooperation among public and private
sectors to resolve stress-related problems. External factors will serve
as catalysts for science-based change. Information on animal stress
as it relates to health, welfare and performance is required for

informed decision making.

External Factors - Funding, scientific and technologic advancements, changing national
priorities, producer and consumer views, economic and market conditions
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KA 307: Animal Production Management Systems
Introduction

Animal Production Management Systems is a very broad KA that encompasses the total
operation cycle of selective breeding, reproduction, lactation, growing, feeding and
finishing, handling, and management of cattle, swine, small ruminants, poultry, aquatic
animals, and horses. Projects in Animal Production Management Systems synthesize and
apply the information from all of the relevant KAs to develop management systems that
promote efficient and profitable production of high-quality foods, fiber, and animal by-
products.

The need for new and refined Animal Production Management Systems is increasing at
an escalating rate. New technologies and practices, products of biotechnology and
genomic research, and the availability of alternative feedstuffs are providing producers
with new and exciting options to optimize their management practices. At the same time,
animal production systems are facing many challenges that will necessitate, in some
cases, significant changes in management practices. These challenges include new
regulations to promote environmental compatibility; a greater focus on animal well-being
and welfare; increasing consumer demand for value-added products; climate change;
food safety: concerns of rural communities; and continuous pressure of long-term
sustainability and profitability in today’s global marketplace

The work in KA 307 is comprised of research, extension and education projects designed
to refine current production systems and develop new systems that enable producers to
make wise management decisions that promote sustainable animal agriculture. Some
studies are animal-based while others utilize computer simulation models to create and
compare various alternative management components and decision-making strategies.
Emphasis is placed on organic production and small farms.

Key Activities

Key activities include development of:
e Management strategies to reduce harmful air emissions and excess nutrients from
livestock operations
e New technologies for aquaculture production
e Best management practices to adapt to climate change

Outcomes

1. Reduction in ammonia emissions through nutritional modifications: Many
livestock production systems utilize concentrated animal feeding operations
(CAFOs). These operations are often the source of gas emissions which can have
deleterious effects on air quality. Several projects have investigated whether
alterations in animal diets will lead to reduced gas emissions while maintaining
animal performance and profitability. Scientists at Penn State demonstrated in
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laying hens that feeding the ethanol by-product, dried distillers grains (DDGYS), as
part of a properly balanced diet can result in dramatic reductions in ammonia
emissions without compromising production performance. This project included
development of extension programs and curricula directed at the senior
undergraduate level which included air quality learning modules. Similarly, work
at the University of Wisconsin demonstrated that significant ammonia emission
reduction during manure storage can be achieved by avoiding feeding excess
dietary crude protein to dairy cows. (Hatch ACCESSION NOS. 0202866 and
0204614)

Strategy for better nutrient management: A major problem facing dairy
production systems is the phosphorous (P) surplus resulting from P inputs

(in feeds and minerals) exceeding outputs (in milk and meat). Excess P is
excreted in manure and then accumulates in soils, increasing the potential

for P losses in runoff. Using on-farm data collected from approximately

100 dairy farms across NY, PA, DE, MD, and VA over three years,

scientists at Penn State Cow evaluated the effect of starch source and
supplemental organic P on P availability. Excretion of P in feces and urine

was lower in cows fed steamed, flaked corn (SF) than in cows fed dry,

ground corn (DG). Moreover, cows fed SF tended to have a higher feed
efficiency than cows fed DG. Thus altering dietary sources of starch and P
offers the opportunity to improve P availability and reduce manure

nutrient excretion. This large-scale project provides information to

convince the dairy farming community that lowering dietary P levels will

not sacrifice dairy performance, but will benefit both the profitability of
dairying and improve the quality of the environment (State ACCESSION

NO: 0189380)

Increased growth rates in yellow perch and bluegill: The Ohio State
University has had significant impacts through its Ohio Aquaculture

Research and Development Program on expanding aquaculture in the state
with an integrated research-extension approach to developing new
technologies and improved practices for aquaculture producers and active
extension programming to reach and benefit farmers with new discovery
knowledge as it emerges and demonstration projects of new production
technologies. Research has developed the first generation of superior

broodfish as the foundation for a marker-assisted breeding program for

yellow perch. Studies have demonstrated improved growth rate of 25-54
percent of improved genetic lines vs. controls through its yellow perch
breeding program. In addition, duo culture of yellow perch and bluegill

was found to increase growth in both species. These results will have

important practical significance for producers by increasing perch and

bluegill production efficiency and lowering production costs. Several
state-wide workshops were conducted, and multiple presentations were

made around the state and at regional and national meetings. (Special

Research ACCESSION NO: 0207792 and ACCESSION NO: 0204758).
Sustainable beef production during persistent drought: University of Wyoming
scientists used surveys and mathematical optimization models to evaluate the
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economic and environmental sustainability of drought mitigation strategies for
beef cattle production. . The most frequently cited management strategies across
all years and operation sizes were purchasing additional winter feed and partial
herd reduction. Overall, purchasing feed was a much more risky strategy in terms
of income variability, and was only feasible when prices were favorable in a
trough to trough price cycle. Partial liquidation was more often the preferred
strategy. None of the results suggested that total herd liquidation was a preferred
strategy in any of the drought and price cycle scenarios. This suggests that
maintaining a superior genetic base when liquidating cows is likely the best
approach to positioning the ranch for taking advantage of improved precipitation
and or prices (Hatch ACCESSION NO: 0202569).
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Figure 13: KA 307: Animal Production and Management Systems Logic Model
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Assumptions - Additional public, state, and local funding
and private funding is often available. Cooperation across

states and institutions.

External Factors - Regulations, weather, decreased funding, markets, public concerns, changes in public
opinions and consumer preferences
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KA 308: Improved Animal Products (Before Harvest)
Introduction

Consumer demand for food that is high quality, safe, provided in a wide variety of forms and
package sizes, in consistent size categories, and is affordable continues to drive production and
intensive food animal and crop production, as well as extensive production systems such as
natural and organic. KA308 includes applied and basic pre-harvest research to improve the
composition and quality of animal products to reflect consumer preferences. Products from
animals include meat and meat products, poultry products, fish, shellfish, dairy products, and
non-food products such as fiber (e.g., wool, mohair, cashmere, and leather). The quality and
safety of animal products prior to harvest are influenced by genetics, nutrition, and management
systems, whereas, after harvest they are primarily impacted by handling, processing, storage and
marketing practices.

The animal production component related to animal products bridges the farm gate, thereby
linking animal products to animal production, processing, and product development and
traverses numerous discipline areas including animal science, growth and development, food
science, nutrition, and marketing.

Key Activities

Avreas of effort for this program include but are not limited to:

e the physiology and biochemistry of fats, proteins, and flavor components of animal
products
factors responsible for development of flavor and other components of product quality
reduction in undesired fat (and type of fats) in animal products
improving wool, hides, and other non-food animal products
determination of consumer preferences and factors influencing product acceptability

QOutcomes

Research represented in KA308 emphasizes improvements in product quality, addressed
diet/health issues, reduced animal product wastes, and increased the efficiency of producing
high-quality animal products. There continues to be increased interest in functional foods and
modification of the amount of fat in animal products. There has been enhanced demand for
products discussed in this portfolio, an indicator of consumer acceptability, with positive
linkages to diet and health issues and food safety. Research programs related to food safety, food
science, animal health, growth and development, and value-added products also complement
efforts related to improving animal products.

Multi-state research committees create cooperative experimental protocols for projects that
address critical issues summarized under KA 308. KAs overlap to a degree, as do multi-state
research committee projects. Even though most CRIS reports do not provide the dollars saved or
created, there is abundant circumstantial evidence that tax dollars are being wisely spent on
research within the KA 308 area. Research has resulted in better understanding of management



Animal Systems Portfolio External Review 53

options and adoption of new information that increase profits and improve the quality and
quantity of products offered to consumers. Research reported under this KA is wide-ranging,
from Guinea Fowl management for local markets in Puerto Rico to highly technical predictive
models for carcass composition of swine, and modification of milk fatty acid composition in
dairy cattle.

1. Fatty acid composition of conventional fed Wagyu crossbred beef and grass-finished beef:
The researchers asked the question “Can conventionally finished beef be produced
economically that is comparable or close to the levels of conjugated linoleic acid (CLA) and
omega-3 fatty acids found in grass finished beef?” They found a genetic component
exhibited substantial variation for CLA (0 to 0.75%) in the high concentrate group, with the
grass-fed group being even higher at 1.02%. There was also considerable variation in the
omega-3 and omega-6 fatty acid content of the beef. However, this is preliminary data and
firm conclusions cannot be drawn at this time. (CRIS Accession number 0207938; also see
CRIS Accession number 0193160 for another grass-fed beef evaluation).

2. Molecular mechanisms regulating skeletal muscle growth and differentiation: Researchers
continue their efforts to determine mechanisms that control gene expression in skeletal
muscle. Broiler genetics emphasizes breast muscle growth and lean carcass development.
Every percent improvement in breast muscle yield is worth $100M to the US turkey industry
and over $300M to the broiler industry. Research furthers our understanding of the
mechanisms regulating muscle growth (CRIS Accession number 0204760).

3. The role of European Starlings in the epidemiology of E. coli 0157 of dairy cattle: This
comprehensive research is expected to demonstrate that European Starlings can readily
acquire E. coli 0157 from bovine sources and subsequently serve as a vector for
dissemination of this pathogen to other cattle farms and possibly to fields where human food
crops and other crops are grown. The implication then is that other birds may also act as
vectors of this and other bacteria or viruses. Thus bird and other vector control are essential
on well-managed food animal production facilities (CRIS Accession number 0207161).

4. Slow-growing broilers in organic poultry production: an alternative to supplemental
methionine and a marketing opportunity: Goals are the determination of the methionine
requirement for these broilers and the feeding strategies on performance, meat quality and
economics to help small producers with decisions about production and marketing options.
The data indicate the methionine requirements are lower for slow growing broilers than
previously assumed (CRIS Accession number 0201432).



Figure 14: KA 308 Improved Animal products (Before Harvest) Logic Model
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vetted by scientists
and educators
submitted to CSREES

- Research findings
disseminated

- Publications

- Citations

- Disclosures
-Patents

- Best management
practices

- Curricula Designed
- Undergraduate and
graduate students
graduate

- Training provided
to producers
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Knowledge Actions Conditions
- Better - Producers adopt - Animal enterprises
understanding of management models | producing products of
management to improve pre- maximum health,

techniques and
technologies to
improve products
- Scientific
publications

- Patents and
licenses

- Research methods
and technology

- Updated course
content

- Trained
professionals

- Educational
techniques

- Teaching/training
materials

Example:
Salmonella
newport prevalence
in oysters range: 7.4
— 78.9%. Showed
increasing anti-biotic
resistance, non-
transient resident in
oyster’s gut, not
vertical transmission
over generations. So
fecal coliform testing
may not guarantee
safety of oysters.
CRIS A. # 0207049

harvest products of
animal origin

- Research methods
and technology
adopted

- Course content
improved

- Research support
increased

- Highly capable
Extension field staff

Example:

Montana Beef
Network programs
convey quality
assurance standards,
production and
marketing goals,
certification of feeder
calves, feedback
from feedlot to
processor to
producer, and assists
in implementation of
the National Animal
Identification System
with 48 hour trace
back. Voluntary
programs add value
to products. CRIS
Accession number
0203674

nutrition and comfort
benefit to consumers

- Increased research
and teaching capability
and capacity

- Improved quality of
research and education
- Improved efficiency
profitability and quality
of products of animal
origin

Example:

Goal is to understand
the biology of dairy
cows and key fatty acid
transfer to milk for
human sue and
acceptance. Results
show bioactive fatty
acids in milk fat will
benefit humans and
prevent chronic
diseases. Good
progress to create dairy
based functional foods.
CRIS Accession #
0201691

Assumptions - Additional public, state, and local funding and
private funding is often available. Cooperation across states and

institutions.

External Factors - Regulations, weather, decreased funding, markets, public concerns, consumer
preferences
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KA 311: Animal Diseases

Introduction

Animal disease is the single greatest hindrance to efficient animal production on a global
basis. The cost of disease in the animal industries has been estimated to be as much as
17% of production costs in the developed world, and more than twice this figure in the
developing world. Losses from livestock disease cost the US economy billions of dollars
each year. For example, the estimated cost of dairy cattle mastitis alone is estimated at
one billion dollars annually due to milk production losses, treatment costs, and early
culling of animals. The estimated annual cost of Porcine Reproductive Respiratory
Syndrome (PRRS) virus is more than $600 million. Johne’s disease causes losses
exceeding $270 million each year. Numerous diseases remain major threats to the
production of an adequate and wholesome supply of animal products, as well as a healthy
population of poultry, ruminants, swine, horses, and farmed aquaculture species.

Key Activities

This KA supports research, education, and extension activities to better manage animal
viral, bacterial, and production diseases. Critical knowledge gaps that prevent the US
from more effectively controlling, preventing, or treating a myriad of diseases are
addressed. Projects cover the spectrum of basic and applied studies that use a range of
approaches from innovative, cutting-edge molecular biology, including genomics and/or
proteomics, to on-farm demonstrations of improved disease management strategies. By
studying pathogenesis, host-pathogen interactions, immunology, epidemiology and
disease ecology, the control and prevention of animal diseases is improved through the
discovery and development of: diagnostics, vaccines, biotherapeutics, disease resistance
mechanisms, and disease management protocols, including enhanced farm biosecurity
measures.

e Animal Biosecurity Coordinated Agricultural Projects solve problems while lowering
institutional and individual barriers

e Agency responds rapidly to high impact animal disease threats

e New vaccine and diagnostic candidates identified

e Extension/ outreach deliver relevant programs that benefit producers and policy
makers

e CSREES expands international engagement to address animal health problems

e US Veterinary Immune Reagent Network fills gap in availability of high impact tools
for vaccine and diagnostic discovery

Outcomes

1. Multi-disciplinary, multi-institutional Animal Biosecurity Coordinated Agricultural
Projects (CAPs) for Avian Influenza, Porcine Reproductive and Respiratory, and
Johne’s disease interface with a wide array of partners/stakeholders while supporting
cutting edge research, education and outreach activities. Each was initially funded for
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three years and all were recently awarded competitive renewals. The Avian Influenza
CAP (www.aicap.umd.edu) was awarded an additional $5 million total over 3 years
(5/2009 - 4/2012); $4.8 million total for 4 years for the Porcine Reproductive and
Respiratory CAP (www.prrs.org) (7/2009- 7/2013); and, $4.8 million total for 4 years
for the Johne’s Disease CAP (www.jdip.org) (12/2008 — 12/2012). In FY2010, one
new Coordinated Agricultural Project will be solicited.

To illustrate what is possible when communities join together as a Coordinated
Agricultural Project (CAP) impacts from the Avian Influenza CAP (AICAP) are first
summarized (NRI Competitive; CRIS Accession Number: 0213465):

a. An equipment disinfection study demonstrated that a combination of both directly applied
and indirectly applied thermal fog is the preferred method to inactivate avian influenza virus
on equipment that is used during emergency depopulation and disposal responses. This
finding was of direct benefit to the EPA, as well as the Office of Science and Technology
Policy (OSTP) Foreign Animal Disease Threats Subcommittee.

b. Three training programs provided to industry:
1. “National Training Program in Depopulation & Disposal Procedures for
Catastrophic Poultry Disease Events” (32 training sessions, 26 poultry producing
states, over 1,800 participants; Canada and Brazil adopted the training — 4 Canadian
provinces; 2 Brazilian locations);
2. “Al Biosecurity training for Game Bird Producers”
(12 states, more than 1,250 participants);
3. “Emergency Poultry Disease Response” (New 4 day certificate course in 2009,
session #1: 10 poultry industry, allied industry, state personnel and
veterinarians, and international guests from 6 states and Marianas Islands; APHIS/IS
International Technical and Regulatory Capacity Building Center has committed
funds for 2010 courses).

c¢. Two new internationally available and widely used diagnostics:
1. FLU DETECT® (Synbiotics) — detects all 16 subtypes of influenza type A virus
in 15 minutes from poultry;
2. ProFlok® (Synbiotics) — detects antibody to Avian Influenza in less than 2 hours from
poultry serum.

d. USDA News Release when AICAP researcher detected a Low Pathogenic Al H5N1 from
wild mallards in Maryland; follow-up surveillance on private land conducted for APHIS.

e. AICAP contributed expertise to Train the Trainer Modules: How to prepare for &
control HPAI outbreaks for domestic & international use (USAID & DHS funding).

f. The H5 gene of Avian Influenza was inserted into a replication-defective adenovirus
serotype 5 vector and protective immunity was demonstrated against Avian Influenza viruses
in chickens by single-dose in ovo vaccination. On-going vaccine trials continue to translate
this into a new vaccine.

g. Adaptation studies of a mallard H2N2 virus in quail indicate that quail could provide an
environment in which Avian Influenza from wild birds can adapt & increase their host range


http://www.aicap.umd.edu/
http://www.prrs.org/
http://www.jdip.org/
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including to chickens;

h. The AICAP received a $1.5 million DOD Congressional supplement to enhance the
nation’s Al H5N1 wild bird surveillance in the Pacific flyway. Surveillance sampling
was coordinated with State and Federal partners following the US Interagency
Strategic Plan for Asian H5N1 Al in wild migratory birds. Also, the University of
California-Davis hosted a Coordination workshop for the Pacific flyway surveillance
activities with participation from State, Federal, Local and Academic organizations to
help coordinate the multiple partners.

i. CSREES initiated the AICAP in FY2005 and in FY2007 the NIH began funding its
own Centers of Excellence for Influenza Research and Surveillance. Coordination
between the AICAP and the NIH Centers started via periodic conference calls; in
2008, joint annual conferences began to better integrate CSREES and NIH funding
for influenza at the investigator level. The 2008 conference was held at St. Jude’s
Children Research Hospital and the 2009 meeting was be hosted by the University of
Minnesota.

The Johne’s disease Coordinated Agricultural Project represents the first time a
community of significant size has been able to reach consensus on standardized
testing for vaccine candidates. Specifically, the Johne’s CAP is leveraging its
resources with an additional $500,000 from USDA-APHIS-VS for a vaccine project
to identify viable vaccine candidates and evaluate those with the greatest potential for
commercial development. This activity is in year one of a three year process. Phase |
— Potential candidates solicited and collected. To date, almost 30 modified live
organisms and subunits have been submitted (including from international
institutions). Candidates are subsequently blinded from the subsequent testing
laboratories. In vitro screening in two laboratories then follows to identify the “Best
Candidates.” Phase Il - The “Best Candidates” will next be evaluated using a mouse
model. Two additional laboratories will conduct the infection/protection studies in the
mouse. Phase 111 — The “Best Candidates” identified through the mouse studies will
then be evaluated using the “Goat model” that the Johne’s CAP previously developed
as an internationally accepted standard. This will provide data similar to that from
cattle, but the data are available in a much shorter time frame and at a lower cost.
Prior to beginning this study, a coordination workshop brought together participants
from academia, industry, and the Federal government (USDA: ARS, APHIS-VS;
APHIS-Center for Veterinary Biologics (CVB); CSREES), to assure that protocols
would comply with information USDA-APHIS-CVB will ultimately need to license a
future vaccine. Organization of a comparable community-wide effort to standardize
diagnostic testing protocols for Johne’s disease began in the summer of 2009 with
university, industry, and federal participation. (NRI Competitive; CRIS Accession
number: 0212120)

A Porcine Reproductive and Respiratory (PRRS) Host Genetics Consortium was
initiated in 2008, representing the first-of-its-kind community wide activity studying
disease resistance in swine. Participants include: PRRS CAP researchers; National
Pork Board; American Association of Swine Veterinarians; Animal geneticists and
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bioinformatics’ experts; and, commercial partners representing breeders, animal
health, feed and diagnostic companies. The consortia has begun collecting data from
large numbers of PRRS virus-infected pigs (e.g., groups of hundreds of pigs from
commercial sources) to use genotyping and phenotyping tools to determine if there
are host genes that control resistance/susceptibility to PRRS virus infection. They will
characterize genetic variation in response to PRRS virus infection (pigs with
improved health, survivability and growth), as well as identify relative importance of
different phenotypes that predict response to infection. At the same time, the PRRS
CAP has initiated efforts to incorporate PRRS into eXtension. They are also
developing new educational programs with minority institutions to do a better job
reaching small and minority producers, in addition to supporting a 4-H Swine
Scholarship Program for Biosecurity. (NRI Competitive; CRIS Accession Number
0213946)

. The Critical Issues Program for Emerging and New Plant & Animal Diseases
provides CSREES with approximately $340,000 each year for high threat or high
impact animal disease occurrences or issues requiring a relatively rapid funding
response. This is exemplified with Porcine High Fever Disease. Since its appearance
in the spring of 2006 in China, Porcine High Fever Disease (PHFD) has caused large
losses to their swine industry. The cause and pathogenesis have not been firmly
established; a new, very virulent PRRS virus may be to blame, or co-infections or
even a new pathogen may be the cause. The disease has since spread to neighboring
countries in Asia and is considered a high threat to the US swine industry. CSREES
responded very quickly by releasing a special Critical Issues Request for Applications
(RFA) focused on Porcine High Fever Disease. Proposals were competitively
reviewed by a peer panel with one resultant award. A team led by the University of
Minnesota and also including Kansas State University and collaborators in China and
Vietnam is using archived and newly collected tissue samples recovered from PHFD-
positive pigs in China and Vietnam for comparative molecular genetics analyses of
PRRSV and other potential pathogens. Molecular indicators of PHFD pathogenesis in
serum and disease tissues are being evaluated. Screening for unknown agents is via
discovery methods of pyrosequencing along with bioinformatics capability of
discovering any infectious agent with a nucleic acid component. This rapid response
project is providing advance knowledge to the US pork industry about the
contribution of possible new virulence features of PRRSV, as well as new pathogens
that may be evolving (CRITICAL ISSUES; CRIS Accession Number:0215817).

. The potential funding available for animal disease rapid response was further
augmented in FY2009 with the initiation of a new competitive program in the
Agriculture and Food Research Initiative: “Rapid Response Food and Agricultural
Science for Emergency Issues”. The program covers many more areas than just
animal and plant disease. With this addition, in conjunction with the existing Critical
Issues Program, there is increased flexibility to act quickly for more than one or two
animal disease threats per year. For example, the U.S. Cattle Fever Tick Eradication
Program has suffered a major setback with the expanding infestation of cattle with
cattle fever ticks while grazing on premises that have been vacated of cattle for up to
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and beyond the nine-month regulatory quarantine period. As of July 2009, the Texas
Animal Health Commission has temporarily quarantined 152,716 acres. Cattle fever
ticks (R. microplus and R. annulatus) are vectors of Babesia bovis and B. bigemina,
causative agents of bovine babesiosis, which is a foreign animal disease and
potentially fatal to cattle in the US. There is significant evidence that ticks are
spreading due to the increased density of white-tailed deer. Understanding the extent
to which infested deer are present on premises and identifying specific locations
where immediate intervention is needed will provide important information to aid in
controlling the spread of these ticks. This summer, CSREES released a special call
for proposals to address cattle tick fever in Texas. If there is a recommended project
following peer review, it will begin in late Fall.

Brucellosis remains an important problem in the US, particularly related to the
ongoing threat of transmission to cattle from wildlife, such as bison and elk. A team
at Montana State University is developing a subunit vaccine for brucellosis combined
with live attenuated vaccines. Once appropriately formulated, it holds promise to
provide a cheap and effective brucellosis vaccine for wildlife and cattle. To date,
results of the bison and mouse vaccination studies are very encouraging; protective
efficacy was obtained in both bison and mouse systems. Protective efficacy was
obtained in both animal systems through the identification of a smaller number of
effective protein sub-units in the test vaccine. (Special Grant; CRIS Accession
Number: 0215012)

Mycobacteria cause a number of diseases including tuberculosis in humans and
animals, as well as Johne’s disease in ruminants. University of Nebraska-Lincoln
scientists received a patent related to specific mutants of mycobacterial species that
are involved in the synthesis of D-alanine, a basic component of peptidoglycan that
forms the backbone of the bacterial cell wall. Their invention is directed to methods
of making live-attenuated vaccines against pathogenic mycobacteria using the
mutants. Those mutants are now undergoing testing in the Johne’s Disease
Coordinated Agricultural Project’s vaccine efficacy study. This patent also holds
promise to use the mutants in methods for screening antimycobacterial agents that are
synergistic with peptidoglycan inhibitors. (Patent # 6,929,799: D-alanine Biosynthetic
Enzymes as Targets for Development of Anti-Mycobacterial Drugs and Vaccines)
(NRI Competitive; CRIS accession number 0199138; and, Animal Health Formula;
CRIS accession number 0184662).

Type 2 porcine circovirus (PCV2) is an emerging swine pathogen. Inactivated
vaccines are now available which anecdotally appear to control disease well,
however, there is uncertainty whether a new generation of vaccine may become
necessary if the virus shifts or mutates in the future. Researchers at the Virginia
Polytechnic Institute used chimeric infectious DNA clones to study type 2 porcine
circovirus replication and pathogenesis. A chimeric virus between PCV1 and PCV2
was shown to be attenuated and elicited protective immunity against PCV2 infection,
thus demonstrating good potential as a candidate for a live vaccine against PCV2. The
identification of 2 amino acids in the capsid gene of PCV2 that is responsible for the
enhanced viral replication in vitro and attenuation in vivo will also help delineate the
molecular mechanisms of PCV2 pathogenesis and replication and will also aid in the
development of a live-attenuated vaccine in the future. The infectious DNA clones
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and the chimeric infectious DNA clones approach developed from this project are
now being used for follow-up structural and functional studies of PCV2 genes (NRI
Competitive; CRIS Accession Number: 0199003).

A team at Michigan State University is developing a rapid, low-cost animal side
biosensor for detecting cattle persistently infected with bovine viral diarrhea virus
(BVDV) and to detect new or emerging infectious diseases in livestock and poultry.
Further refinement of the biosensor used to detect BVDV took place in 2007, and a
new patent on processes related to manufacturing of the biosensor has been applied
for. This research is also the basis of active collaboration between researchers that are
expanding the knowledge gleaned from this project in the detection of other important
animal and human pathogens, including Mycobacterium paratuberculosis in cattle,
and important food pathogens including E.coli and Salmonella. (NRI Competitive;
CRIS Accession Number: 0203607; Hatch, POW, 2007)

The potential for epidemic livestock diseases and mass mortalities have increased the
need for livestock producers and regulators to develop state-wide and national carcass
management plans. Traditional methods of carcass management may not be capable
of handling large numbers. Best practices need to be developed, evaluated, and shared
to prepare for implementation. Bio-security is an integral part of the overall
management plan. Extension program staff from lowa, Maine, and Pennsylvania
worked with the USDA and the Cornell Waste Management Institute to co-sponsor
the “International Carcass Disposal Symposium: Connecting Research, Policy and
Response” in Beltsville Maryland in December 2006. Twenty-five presenters shared
their collective expertise with more than 200 agriculture service providers from 46
states and eight countries. Many regulatory entities are now developing or modifying
carcass management regulations in response to information learned at the symposium.
As an example, Michigan now has state policy that includes using best practices as an
option for composting livestock mortalities, where none previously existed.
California law, which currently does not allow composting of mammalian tissue, is
being challenged based on scientific information disseminated at the Symposium. A
best management program has been shared with regulators in Washington, Virginia,
lowa, California, Connecticut, Maine, Massachusetts, New York, and New
Hampshire; and the USDA-APHIS has used the information to develop a decision
protocol for emergency carcass management. These new regulations have positioned
the U.S. livestock industry to better handle routine and catastrophic mortality events
through increased awareness of bio-security and the need to protect the food supply
(University of Maine, Smith Lever, POW, 2007).

. A cost effective on-farm test for determining udder health in ewes would benefit
producers. Current on-farm test kits for cattle mastitis (e.g., the California Mastitis
Test) costs $12.00/ewe. A University of Nevada study showed that an alternate
Somatic Cell Count (SCC) kit, PortaSCC(r), was easy to use, provided excellent
results for sheep, and was relatively inexpensive ($1.80/ewe). The 2002 Census of
Agriculture, conducted by the USDA, reported that the average herd size for the US
was 85 animals per farm. If PortaSCC(r) was used by the average producer; they
would save an estimated $867 per round of testing when compared with $12.00/ewe
treatments. (University of Nevada, Hatch, POW, 2007).
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The University of Pennsylvania’s School of Veterinary Medicine is developing an
international research and teaching program at the University of Pennsylvania, and
setting up a model for training veterinary students in global competence in China
(Zhejiang University). The new curricular material augments the current curricula in
US veterinary schools and trains future veterinarians in dimensions affecting
international trade in animal products and technologies. The collaborative research
and training program will be beneficial to faculty and students in US and China
(SERD GRANT; CRIS Accession Number: 0214221).

The Veterinary College at North Carolina State University is using a multi-
disciplinary approach with several institutions in India to evaluate issues faced by the
dairy and poultry industries and to then develop cost-effective technologies that
optimize production practices while also enhancing health and address the emerging
biofuels sector. By engaging stakeholders in North Carolina and India, new avenues
of research in these sectors are being identified. US and Indian students and faculty
will be better educated through comparison, collaboration and assimilation of best
practices. (SERD GRANT; CRIS Accession Number: 0214188).

Antibiotic resistance transmission through the food chain is a global food safety and
public health challenge. In response, the Ohio State University’s College of
Veterinary Medicine is building a food safety research and education program with
the South China University of Technology. Additionally, an international food safety
conference that focuses on antibiotic resistance associated with the food chain will be
held in China. A bi-lingual educational TV program on enhancing safe agricultural
practices to combat antibiotic resistance transmission is being developed and will be
broadcast in the US and China. (SERD GRANT; CRIS Accession Number: 0214242).

A previously identified key obstacle to advances in veterinary immunology and
disease control is the lack of sufficient publicly available immunological reagents
specific for ruminants, swine, poultry, equine and aquaculture species. Lacking is a
comprehensive toolkit of reagents such as monoclonal antibodies (mAb) that identify
the major leukocyte subpopulations (T and B lymphocytes, NK cells, macrophages,
dendritic cells, neutrophils), antibody classes, bioactive recombinant cytokines and
chemokines, as well as antibodies to them and their receptors. By continuing to
accelerate the production and economical availability of more of these reagents,
animal researchers will be better able to study changes during disease and following
vaccination. At the same time, new opportunities to manipulate immune system cells
to determine their roles in protective immunity, as well as in immunopathology, will
result. These activities will speed the development of new or improved vaccines and
diagnostics, as well as innovative treatments and management strategies. Following a
Request for Application specific for immune reagents and based on competitive peer
review recommendations, in February 2006, CSREES initiated the US Veterinary
Immune Reagent Network (http://www.umass.edu/vetimm ) for an initial 4 years and
a total of $2.3 million. While bringing together the US immunology/ vaccinology
community, this network also coordinates with the principal international veterinary
immune reagent projects (UK; Netherlands; Australia; New Zealand). As of July
2009, the Network is projected to exceed their original target of 100 new reagents for
ruminants, swine, poultry, horses, trout and catfish by the completion of the award in
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2010 (NRI; 0206006). A renewal application for 4 additional years is currently
undergoing peer review.

Sustainable Emergency Poultry Disease Response Short Course




Figure 15: KA 311: Animal Diseases
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Conditions

What the short term results
are:

e Increased basic/applied
knowledge

o Identification of novel
candidate antigens for
improved vaccines and
diagnostics

e Development of publicly
available tools/reagents

e Recruit / train scientists,
educators, extension
personnel

Examples:

1-2000 veterinary students

mentored by rural practitioners(

Critical Issues; 0205221);

2-Live vaccine candidate against

PCV2 and infectious DNA clones

developed for follow-up

structural and functional studies

of PCV2 genes. (NRI;

0199003);

3-Candidate subunit vaccine for

brucellosis in wildlife and cattle

combined with live attenuated

vaccines (Special Grant;

0215012)

4-Ethyl pyruvate (cheap, non-

toxic, long-acting) identified as

potential treatment for

endotoxemia in horses (Animal

Health: 0188771)

5-100 new publicly available

veterinary immune reagents for

agricultural species (NRI;

0206006)

What the medium term
results are:

¢ Patents, licenses
¢ Piloting improved
management strategies
to reduce the impact of
animal disease
e Graduates trained in
animal disease
research methodologies
and techniques
¢ Better informed policy
and decision makers
Examples:
1- Understanding Avian
Influenza teaching
resource (CSREES Ag in
the Classroom);
2-D-alanine
biosynthetic enzymes as
targets for development
of anti-mycobacterial
drugs & vaccines patent
(NRI; 0199138; Animal
Health Formula);
3-National Training
Programs: Depopulation
& Disposal Procedures
for Catastrophic Poultry
Disease Events AND Al
Biosecurity training for
Game Bird Producers
(NRI; 0213465)

That the ultimate
results are:

e New / improved
vaccines, treatments,
diagnostics

e Improved biosecurity
and disease
management strategies
implemented by
producers and
veterinarians

* Next generation of
research scientists,
educators, and
extension specialists
retained in academic
and other institutional
settings

Examples:
1-FLU DETECT®

(Synbiotics) and

ProFlok® (Synbiotics)

Diagnostic Kits (NRI;

0213465)

2-Dosing interval and

optimum dose for

polymyxin B determined
to treat endotoxemia in
horses without causing
toxicity and leading to
fewer equine deaths
from endotoxemia

(Animal Health:

0188771)

Assumptions - Additional public, state, and local funding
and private funding is often available. Cooperation across
states and institutions

External Factors - New and emerging disease outbreaks (both intentional and unintentional), natural
disasters, changes in funding levels, changes in priorities, public perception
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KA 312: External Parasites and Pests of Animals
Introduction

External parasites continue to cause negative impacts on the health, production and well-being of
agriculturally relevant animal species. For example, the horn fly is one of the most serious and
injurious pests of cattle. The irritation and blood loss can reduce weight gain 0.3 to 0.5 Ibs. per
day and lower milk production in dairy. Horn flies are also suspected of mechanically
transmitting anthrax and other diseases within a herd. In Florida alone, losses to the horn fly are
estimated to total 40 million dollars per year. Lice infestation causes dermal irritation with
resultant scratching, rubbing, and biting of infested areas. A generally unthrifty appearance,
rough coat, and lowered production in farm animals are common. In severe infestations, there
may be loss of hair and local scarification. Extreme infestation with sucking lice can cause
anemia. Ticks transmit a variety of significant infectious agents (e.g., Theileria , Babesia ,
Anaplasma , and Cowdria spp). In addition, ticks can harm their hosts directly by inducing
toxicosis (e.g., sweating sickness, tick paralysis caused by salivary fluids containing toxins); skin
wounds susceptible to secondary bacterial infections and screwworm infestations, and anemia
and death.

Key Activities
This KA addresses major gaps of knowledge that prevent the US from more effectively

controlling, preventing, or treating a myriad of external parasitic diseases. It supports research,
education, and extension activities to better prevent, control and manage external parasites of
poultry, ruminants, swine, horses, and farmed aquaculture species. By studying external parasite
molecular genetics, physiology, biochemistry, genomics and proteomics, proteomics, host-
parasite interactions, immunology, epidemiology and disease ecology, novel targets for pest
control are identified that can lead to nontoxic pesticides, as well as alternatives to pesticides,
vaccines, and innovative parasite prevention and control strategies.

e Innovative tick vaccines pursued

e Validated models developed to support parasite control programs

e Development of innovative nontoxic pesticides and alternatives to control external
parasites

e Extension/ outreach deliver relevant programs that benefit producers and policy makers

QOutcomes

1. The Lone Star tick (LST) (Amblyomma americanum) is a major tick pest of animals
(e.g., cattle, deer) and humans. It impacts cattle production and vectors several emerging
human pathogens. A team at Oklahoma State University is working to develop the first
vaccine for control of this tick. Four key tick protective antigens have been characterized
by sequence analysis and RT-PCR to confirm their role in tick development stages and
selected tissues. Protective gene homologues have also been identified in other
Amblyomma species which have or may have impact on cattle production and pathogen
transmission. The four key genes are currently being tested individually as a vaccine
antigen in preliminary vaccine trials in cattle. Based on the results of these trials, a
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prototype tick vaccine will be tested in cattle which may contain multiple antigens. Tick
vaccines offer a cost-effective control measure, with the important advantages of
reducing environmental contamination and preventing the selection of drug resistant ticks
that result from repeated acaricide application. In addition, development of this vaccine
may allow inclusion of multiple antigens that could target a broad range of Amblyomma
species and key pathogen antigens that collectively would reduce the vector capacity of
the tick for the causative agent of granulocytic ehrlichiosis and also other pathogens that
impact human health (NRI Competitive; CRIS Accession Number 0212982).

The salivary protein (Salp) 15 from Ixodes scapularis is the first identified inducible
antigen from a tick responsible for the immunomodulatory action of tick saliva on
acquired immune responses. It has also been shown to promote the survival of the
Lyme’s Disease pathogen (Borrelia burgdorferi) in the mammalian host. As a newly
characterized protein, with a defined action on a specific subset of cells from the immune
system, Salp15 holds enormous promise to understand the evolutionary mechanisms
developed by tick vectors to sustain in nature, and the intricate array of interactions that
occur with both the mammalian host and infectious agents that are transmitted by the
arthropods. For that reason, a team at the University of Massachusetts-Amherst is
examining the potential use of Salp15 as a vaccine candidate against tick feeding using
mice as a model species prior to initiating livestock studies (Hatch; CRIS Accession
Number 0212514).

The screwworm (Cochliomyia hominivorax) is a fly parasite of mammals, including
livestock and humans. It lays its eggs in wounds, where their larvae then develop and
feed on muscle tissue. If left untreated, most livestock die from infestation. Hundreds of
human infestations have also been reported. The USDA eradicated the screwworm from
the US by the sterile insect release method in which sterilized insects are liberated into
the environment from aircraft. Screwworm females mate only once and hence if they
mate with sterilized males, they do not reproduce. Prior to its eradication, the screwworm
cost US livestock producers an estimated $3 billion annually. After eradication from the
US, USDA eradicated the screwworm from Mexico and Central America and established
a permanent barrier zone in the narrow Isthmus of Panama. That barrier is 300 km wide
and encompasses the eastern the half of the country from the Canal to the Colombian
border. The Screwworm Eradication Program plans to maintain this zone indefinitely at a
cost of approximately $7M per year. A team at Tulane University developed
mathematical models of the sterile insect method, taking explicit account of the spatial
distribution of both native and sterile flies to study whether the barrier zone might be
made smaller or otherwise more efficient. The models also present strategies to control
outbreaks if and when they occur. Model validation was completed with field
experiments. The product of this work is of immediate benefit to the USDA, APHIS
Screwworm Eradication Program to improve program efficiency and reduce operating
costs. For example, three scenarios generate quantitative, spatially-explicit, testable
predictions of control by the sterile insect release (SIR) method. Heretofore, SIR has
usually been applied in an ad-hoc manner, rates of sterile dosage being determined
empirically. The models developed provide tools that make spatially-explicit predictions
about sterile release that can be used to design SIR control programs for different
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circumstances. (NRI Competitive Grant; 0197093).

Few new pesticides are being developed for animal pests, and they are regularly being
lost due to pest resistance, toxicity concerns, and societal pressures. Biting fly pests
continue to result in high losses to animal producers, as well as being a well-being
concern. For example, horn flies are the most important pest of pastured cattle in the US
and have developed widespread insecticide resistance. A team at UC-Dauvis is testing
nontoxic repellents for control of a number of biting fly pests. They are also studying
horn fly population biology, such as survival length and reproductive success, as it is
affected by repellents versus insecticides. A field test of fatty acids potentially useful in
repelling biting flies from cattle was conducted in 2008. Stable fly numbers were reduced
by 50-80% on dairy heifers treated on day 0, with some smaller effects possibly
persisting through about day 3 post-treatment. These promising findings are being
continued with further fatty acid field and laboratory studies. (Animal Health; CRIS
ACCESSION 0163235).

Rhipicephalus (Boophilus) microplus is a tick responsible for economic losses measured
in billions of dollars per year worldwide. It is a vector for two important protozoal
pathogens, Babesia spp. and Anaplasma spp.; globally, 600 million cattle are exposed to
babesiosis and anaplasmosis. Boophilus microplus also occurs often on horses kept with
infested cattle and experimentally it can transmit the equine pathogen Babesia equi. The
current danger from the expansion of this tick in southern Texas is heightened by the fact
that acaricide resistance to all acaricides currently available to control this tick is present
in Mexican tick populations. As the majority of cattle imports from Mexico consist of
live cattle through Texas, the reintroduction of this tick is an ongoing threat to the U.S.
economy and food security. In response, a team at Texas A & M University is studying
novel cell surface receptors in the tick to identify new acaricide lead molecules. A double
aminoisobutyric-acid-containing kinin analog peptide was potent on both the tick and
also mosquito kinin receptor. This compound is very stable because it is resistant to
endogenous proteases of ticks and mosquitoes. Continued studies seek to produce
synthetic molecules with activity on these receptors from ticks that result in novel
acaricides, in addition to important new knowledge on tick physiology. (NRI
Competitive; CRIS Accession Number 0212827).

. A research/extension team at the University of Arkansas developed a new IPM option to
reduce the incidence and severity of problems from buffalo gnats in their region. Buffalo
gnats increase cattle production cost through the burning of hay bales to produce smoke,
the cost of transporting livestock to safe locations, and the extra labor involved. Prior to
implementing this program, livestock producers in one county in southwestern Arkansas
lost 42 calves, 2 cows, 12 horses and over $750,000 in productivity. Following
implementation, livestock producers along the southwest part of the county did not
sustain any damage during the year as a result of the successful surveys and treatments of
the buffalo gnat control program. The IPM program included one timely pesticide
treatment on 42 miles of river to reduce buffalo gnat numbers ($15,000 cost). A second
application with a low rate of a larvacide was conducted to control local "Hot Spots"
identified though special sampling techniques. (Two 5-mile sections of river were treated,
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preventing the need of an additional full treatment.) Sampling of the river before and
after each treatment, showed a reduction of gnat larvae by 96%. Through timing and river
management, fewer pesticides were used saving $10,000 in reduced pesticide costs from
amounts used in previous years, in addition to significant additional savings in animal
productivity (University of Arkansas, Hatch and Smith Lever, POW 2007).

Livestock producers, local veterinarians, and local government identified an increasing
need for veterinarian care in an area of New York State that is experiencing a dwindling
supply of large animal veterinarians. There are only 8 large animal veterinarians to serve
the needs of livestock producers in Chenango County. A veterinary extension program
with federal and state funding, the “Small Farms Veterinary Skills Program”, taught
technical beginning and advanced veterinary skills to small, non-traditional livestock
operations to increase self-sufficiency, reduce business costs, and improve meat, dairy,
and fiber products. Partners included local veterinarians, as well as faculty from the
Cornell University School of Veterinary Medicine, to teach and develop curriculum for
these classes. Thus far, 85 livestock producers have completed basic training. These
producers have learned care skills that they are currently employing on their own farms,
from vaccinations to disease diagnosis to reproductive procedures. 95% of respondents to
a 6-month follow-up survey stated that they employed information that they learned at
the class on a daily basis. While the majority of respondents were using the information
on their own farms, several are also using it to teach local 4-H groups (2007 NY State
Agricultural Experiment Station Research and Cornell University Research and
Extension Combined Annual Report).



Figure 16: KA 312: External Parasites and Pests of Animals
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Actions

Conditions

What the short term results
are:

e Increased basic and applied
knowledge
e Rapid dissemination of
results
e Recruit scientists,
educators, extension
personnel
Example:
1-Northern fowl mite
infestation linked to MHC
haplotype & host immune
response to parasite
characterized (NRI; 0204409)
2-Lesser mealworm, house
flies and black garbage fly can
serve as mechanical vectors
for zoonotic poultry
pathogens; monitoring
programs recommended
(Animal Health; 0182852 )
3-CSREES funding to new
investigator’s tick functional
genomics laboratory for cattle
tick control leads to additional
funding from private
foundation for Lyme’s Disease
research (NRI; 0208798)
4- Bti and Bsph, besides
killing mosquito larvae, were
also shown to suppress
oviposition and have ovicidal
and imagocidal effects (Animal
Health;
0189259).

What the medium term
results are:

e Patents, licenses

e Follow-up
development

e Piloting improved
management
strategies

e Graduates trained

Example:

1-Candidate antigens for
vaccine against
Amblyomma ticks being
tested in cattle (NRI;
0212982)

2-Salpl5 as a candidate
antigen for vaccine
against Ixodes scapularis
tick (Hatch; 0212514)
3- Stable fly numbers
reduced by 50-80% on
dairy heifers using
nontoxic fatty acids
(Animal Health;
0163235)

4- The use of a mixture
of Bacillus thuringiensis
ssp. israelensis (Bti) and
B. sphaericus (Bsph),
provides a practical
solution to prevent
emergence of mosquito
resistance to Bsph
(Animal Health;
0189259)

That the ultimate results
are:

* New / improved control
methods for external
parasites

e Improved disease
management strategies
implemented by
producers &
veterinarians

e Trained scientists,
educators, extension
personnel

Example:

1-New Integrated Pest

Management for buffalo

gnat control (Hatch &

Smith-Lever; Univ.

Arkansas 2007 POW)

2-Small Farms Veterinary

Skills Program trains 85

livestock producers on

vaccinations, disease
diagnosis, & reproductive

procedures with 95%
implementation rate (2007
NY Research and Extension
Combined Annual Report)
3-Screworm Eradication
Models developed for use
by USDA-APHIS in the
Isthmus of Panama to
improve program efficiency
& operating costs (NRI;

0197093)

Assumptions - Additional public, state, and local funding and
private funding is often available. Cooperation across states and
institutions. External parasites will not be readily resistant nor be
able to easily avoid new control methods.

disasters, changes in funding levels, changes in priorities, public perception

External Factors - New and emerging disease outbreaks (both intentional and unintentional), natural
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KA 313: Internal Parasites in Animals
Introduction

Internal parasites are a problem for animals of agricultural importance; particularly challenging
is the in apparent, unrecognized loss from subclinical parasitism. For example, deworming
studies conducted in the U.S. and Canada have demonstrated lactating cows may lose anywhere
from 100 to 1,200 pounds of milk per lactation due to internal parasites. Internal parasites are
also detrimental to young animals in that they reduce performance and resistance to other
diseases. They may also cause disease and death (e.g., H. contortus in sheep and goats; S.
vulgaris in horses).

Key Activities

This KA addresses major gaps of knowledge that prevent the US from more effectively
controlling, preventing, or treating a myriad of internal parasitic diseases (e.g., worms, flukes,
protozoa). It supports research, education, and extension activities to better prevent, control and
manage internal parasites of poultry, ruminants, swine, horses, and farmed aquaculture species.
Through basic and applied studies on host-parasite interactions, immunology, physiology,
pathology, genetics- including genetic resistance, epidemiology and ecology, novel approaches
to control and prevention are developed, including strategies that reduce chemical use and more
effective ways to diagnose parasite infections.

e Innovative vaccines pursued for protozoal infections

e New approaches to treat internal parasite infections

e Extension/ outreach deliver relevant programs that benefit producers and policy
makers

QOutcomes

1. Equine protozoal myeloencephalitis (EPM) is caused by a protozoal parasite,
Sarcocystis neurona. It is a progressive, degenerative neurological disease of the
central nervous system in horses. A team at the University of Florida first studied its
lifecycle and determined that the 9-banded armadillo and the striped skunk are two
likely relevant natural intermediate hosts, while the cat is rarely, if ever, naturally
infected with the parasite and unlikely to be an important intermediate host. These
observations are useful in devising improved strategies to control the life cycle.
Research has also demonstrated, both in mice and horses, that intermittent
administration with ponazuril has the potential to prevent central nervous system
infections with the parasite. Fort Dodge's EPM vaccine is now being evaluated for
efficacy (Animal Health; CRIS Accession Number: 0188771).

2. Eimeria spp. are intestinal protozoan parasites causing coccidiosis (intestinal lesions,
blood loss, reduced weight gain & feed efficiency, susceptibility to other diseases,
mortality in severe cases). Economic losses of poultry producers worldwide are
estimated to range from $800 million to $1.5 billion. Traditionally, coccidiosis was
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controlled by prophylactic chemotherapy; however, with the increasing emergence of
drug-resistant Eimeria strains, new approaches are needed. Collaborative research
teams from Arizona State University and USDA-ARS-Beltsville have developed
recombinant attenuated Salmonella vaccines against avian coccidiosis using the
Eimeria tenella gene encoding sporozoite antigen SO7. Their vaccine colonizes the
lymphoid tissues of 1- and 2- week-old chickens, induces antigen-specific humoral
immune responses, and provides protection against challenge with two types of the
parasite (E. acervulina and E. tenella). Work continues now to translate these
advances into a vaccine that builds on this improved design of recombinant attenuated
Salmonella vaccine and antigen delivery strategies, coupled with identification of
novel protective antigens from different species of Eimeria (NRI Competitive Grants;
CRIS Accession Number: 0196536).

There is an urgent need to find unique vulnerabilities in helminths because drug
resistance by nematodes is already prevalent in livestock and other animals.
Metabolic pathways essential for nutrient acquisition in worms could be exploited as
potential drug targets to control helminthic infections. C. elegans, a free-living
nematode, and medically relevant helminths must acquire heme (e.g., iron) from their
environment to sustain normal growth and development. Scientists at the University
of Maryland-College Park have identified 288 heme responsive genes (hrgs) in C.
elegans using DNA microarrays. Analyses revealed ~15% are unique to nematodes.
The team then synthesized a transgenic worm and screened the 288 hrg genes. 53
genes were identified for follow-up. A combination of genetic knock-outs, cell
biological trafficking studies, and biochemical heme binding measurements are now
being used to evaluate the role of these candidate genes in intracellular and
intercellular heme trafficking (Hatch; CRIS Accession 0214658).

Toxoplasma gondii is a protozoan parasite that infects humans and most other warm-
blooded animals. Humans become infected by ingesting meat containing tissue cysts.
There are about 1.5 million cases of toxoplasmosis in the US each year.
Toxoplasmosis is the third leading cause of death due to food borne pathogens in the
US. High pressure processing (HPP) is an emerging technology that has been shown
to be an effective non-thermal means of preserving and increasing the safety of a
variety of food products. The shelf-life of the products is extended and the sensory
features of the food are not or only minimally affected by HPP. A team at Virginia
Polytechnic Institute demonstrated that T. gondii can be eliminated from pork and
other products (produce, juice) using HPP. Pressures and exposure times are within
acceptable limits for industrial use. Exposure times are 1 minute or less. Adverse
effects on ground pork were not apparent at effective pressures. Additional studies
indicate that HPP can inactivate other protozoans in juice (Encephalitozoon cuniculi)
or in oysters (Cryptosporidium) (Animal Health Formula, CRIS Accession 0201949).

. As the cause of "white-spot" disease in freshwater fish, Ichthyophthirius multifiliis, or
Ich, affects a wide range of freshwater fish species and is a major pest within the
aquaculture industry in this country and abroad. To develop more effective preventive
and treatment options to combat Ich infection, its genome is being sequenced and the
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genes that encode all its proteins identified by a team at the J. Craig Venter Institute.
Because Ich is related to other organisms used as models in basic research, comparing
their genomes will also offer much insight into biological processes of wide interest
beyond simply Ich (NRI Competitive; CRIS Accession 0211573).

The Western Maryland Pasture-Based Meat Goat Performance Test is only one of
three pastured-based performance tests for small ruminants in the U.S. and is
sanctioned by the American Kiko Goat Association. It is supported by the University
of Maryland-Eastern Cooperative Extension. Each year, up to 50 male goats are
consigned to the Western Maryland Pasture-Based Meat Goat Performance. While on
the test, the goats are evaluated for growth performance, carcass merit, and parasite
resistance. The FAMACHA system is used to monitor and control internal parasites
in the goats. The top performing goats are sold via private treaty. As a result of the
Maryland test, a pasture-based meat goat test was started by Oklahoma State
University in 2007. Each year, 35-50 goats complete the test. Consigners have
represented 7 states. The FAMACHA system has proven to be an effective method
for monitoring and controlling internal parasites in goats. The results of the test are
shared at scientific meetings (Smith Lever Extension; University of Maryland-
Eastern Shore: 2007 POW).

Langston University extension specialists conducted parasite workshops at 7
locations in Oklahoma in response to producer requests through their local county
extension service. The one day workshops included training on biology and
management of parasites, dewormers and dewormer resistance, hands-on evaluation
of internal parasite symptoms in live animals, and training producers to do their own
fecal egg count. The summer of 2007 was the wettest year on record in Oklahoma;
however, many parasite workshop participants reported that they had not lost any
goats in contrast to other local goat producers not attending the workshop. Two
producers identified dewormer resistance in animals that they bought and were able to
take corrective action with no losses. Participation in this program has helped goat
producers reduce herd loss from internal parasite infestations (1890 Extension Funds;
Langston University.

Studies at Oregon State University showed that skeletal abnormalities in fish in the
Willamette River were due to parasites, and not pollutants, which saved the state
millions of dollars in clean up funds (Hatch, CRIS Accession 0211328).

Previously, with NRI Competitive funding, Mississippi State University scientists
showed that Trematodes, especially Bulbophorus spp., are associated with heavy
mortalities in commercial catfish grown in ponds. The host for the stage infecting
catfish is the snail. With Special Grant follow-up support, the group showed that
copper sulfate, when administered at .75-1.25 ppm around pond margins, was an
efficacious method in controlling snail populations in commercial catfish ponds. The
most efficacious method to monitor the snail populations was collecting snails from
vegetation sites in conjunction with PVVC pipes, which could detect the presence of
snails 95.6% of the time. Thanks to extension programming, findings were quickly
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shared which provided the necessary information catfish farmers needed to
implement an effective management scheme to control trematode infections in catfish
by effectively controlling the snail populations in commercial ponds (NRI
Competitive; CRIS Accession Number 0191028; Special Grant; CRIS Accession
Number 0191809; Extension funding).



Figure 17: KA 313: Internal Parasites in Animals Logic Model
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Knowledge

Actions

Conditions

What the short term results
are:

e Greater understanding of
parasite physiology,
ecology and pathogenesis

e Improved models of

complex host-parasite
interaction

e Improved understanding of
molecular basis of
endoparasitic animal
disease

Examples:

1- Internal parasite control
workshops in Oklahoma
reduce losses in goats (1890
Extension Funds; Langston
University);

2-The state of Oregon saved
millions of dollars of clean up
funds when fish skeletal
deformities shown to be
caused by parasites and not
pollutants (Hatch; 0211328)
3- Nine-banded armadillo
and striped skunk two
natural intermediate hosts
for Sarcocystis neurona in
horses; cat unlikely to be
important intermediate host
(Animal Health; 0188771 ).
4- Whole genome sequencing
of fish protozoan,
Ichthyophthirius multifiliis
(NRI; 0211573)

What the medium term
results are:

¢ ldentification of novel
candidate epidemiologic,
therapeutic and/or animal
management strategies to
control animal
endoparasitism

e Trained graduate students
in parasitology

Example:

1-High pressure processing
of pork products renders
them safe from Toxoplasma
gondii (Animal Health;
0201949)

2-Management strategy to
control trematode infections
in catfish with copper
sulfate and snail
surveillance (Special
Grant;0191809)

3- Candidate vaccine for
poultry coccidiosis (NRI;
0196536)

4- Patent # 6,808,714 for
purified or recombinant
SnSAG-1 (i.e., rSNnSAG-1)
antigen as an accurate
assay for diagnosing Equine
Protozoal Myelitis in horse
pre-mortem (NRI)

That the ultimate
results are:

e Translational
research leading
to novel parasite
control methods,
which in turn
enhance animal
productivity and
well-being

e Enhanced national
capacity
(knowledge base
and scientist
expertise) to
address emerging
and evolving
parasitic disease
challenges.

Example:

1-Western Maryland
Pasture-Based Meat
Goat Performance
Test improves
parasite resistance
& production (Smith
Lever Extension;
UMD-Eastern Shore)
2-Intermittent
administration with
ponazuril has the
potential to prevent
CNS infections with
S. neurona (Animal
Health; 0188771).

Assumptions - Additional public, state, and local funding and
private funding is often available. Cooperation across states and
institutions. Parasites will not be resistant to new anti-parasitic

therapeutics.

External Factors - New and emerging disease outbreaks (both intentional and unintentional), natural
disasters, changes in funding levels, changes in priorities, public perception
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KA 314: Toxic Chemicals, Poisonous Plants, and Naturally Occurring Toxins and Other
Hazards Affecting Animals

Introduction

The collective impact of exposures to various forms of natural and man-made chemicals, drugs,
and toxins, and other trauma-inducing environmental hazards such as predators and ingestible
foreign bodies, on profitability of agricultural animal productions systems, is significant. At the
same time, any one of these exposures individually is relatively uncommon, sporadic, and
typically self-limiting with proper management. Due to the great diversity of causative agents
and events included under this KA, exposure mitigation may involve research in a wide range of
disciplines including environmental engineering, animal and feed crop production management,
toxicology, pharmacology and veterinary internal medicine. The long-term goal of this KA is
control and reduction of losses in productivity in livestock, poultry, and fish operations due to
exposures to these mainly non-infectious (to animals) causes of disease.

Basic and applied research has been conducted to address livestock disease caused by exposures
to biological and industrial toxins transmitted through feeds and soils. These matrices are
sometimes infected by toxin-producing microbes (e.g., endopohytes) or contaminated by
excessive levels of herbicides, pesticides or fertilizers. Research, education and extensions
projects< some ongoing like Food Animal Residue Avoidance Databank (FARAD), have been
pursued in order to safeguard animals, and the animal and human food supply, from
contamination with violative levels of FDA-approved drugs. Risk modeling and comparative
genomics approaches have recently been adopted both to better understand the pathogenesis of
livestock disease, and to pursue novel strategies toward more effective interventions.

Disease agents under this KA, while important, have not been prioritized by stakeholders or
USDA NPLs to be among the highest tier priority national animal disease threats. Because
CSREES policy in recent years has been to limit flagship competitive programs (NRI/AFRI) to
only the highest 3 to 5 priority diseases, modest CSREES funding under this KA has occurred
through the Animal Health and Disease (Sec 1433), or Hatch, formula grant programs, which
permit research on any animal disease problem. However, funding may be realized as a minor
KA component of a study conducted through other CSREES programs, including NRI/AFRI,
which focus on one or more other major KAs. Finally, it is noteworthy that there has been
increased interest since the 9/11/01 attacks in the possibility that food animals might be an agro-
terrorism target. The occurrence of both animal and human disease, including fatalities of human
infants in China, consequent to melamine contamination of animal feed and human foods has
lent support to the contention that intentional animal intoxication or contamination may be a
viable agro-terror strategy. Nevertheless, while interest in this issue continues to grow in some
sectors, disease agents covered by this KA generally remain prioritized lower than several
infectious disease threats such as Food and Mouth Disease and Avian Influenza.

Key Activities
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Identification of an improved animal model for comparative reproductive toxicology
Determination of safe levels of residues of natural or synthetic chemicals (e.g., pesticides,
drugs) used directly in/on or ingested by livestock and poultry

Determination of methods of reducing ingestion of herbicides/pesticides or other
chemicals in or on animal feeds/forages

Development of methods to reduce animal losses from predators

Development of safe (non-toxic) conditions of use for new veterinary drugs for minor
food animal species.

Outcomes

1)

2)

3)

Effects Of Subacute, Oral Exposure To Vinclozolin On Reproductive Indices In Post-
Pubertal Boars (Animal Health Formula Grant: Acc #: 0201809): Investigators at the
University of Missouri have clearly shown that large domestic mammals and even
possibly humans may be more susceptible to the adverse reproductive effects of some
common agricultural and industrial chemicals than rodents. This project has
demonstrated the advantages of the porcine model, as compared to other research animal
models, with respect to the ante mortem evaluation of the toxic effects of xenobiotics
(exogenous chemicals) on semen quality and serum concentrations of reproductive
hormones. These findings provide the scientific community with valuable new
comparative animal model system representing a major agricultural food animal species.

Food Animal Residue Avoidance Databank, FARAD (Other Grant: Acc #: 0202841,
www.farad.org): The goal of FARAD is production of safe foods of animal origin
through the prevention and mitigation of violative chemical residues in food animals and
food animal products. The direct users of FARAD are veterinarians, regulatory agencies,
and extension specialists, but the ultimate client is the general public who consume foods
of animal origin that are free of harmful drug and chemical residues. FARAD is an
expert-mediated residue avoidance decision support system which provides timely advice
and information on a wide range of drug and chemical entities. Data from 2006 serves to
demonstrate typical productivity of the FARAD program. The regional access centers
answered over 500 specific telephone and email inquiries during the past year along with
website hits exceeding 20,000. Based on the efforts of all three FARAD centers (UC
Davis, NCSU and UFL), one book and four FARAD DIGESTS were published in the
Journal of the American Veterinary Medical Association. FARAD also provided data
tables from its US Approved Animal Drug Database to CABI for inclusion in the 2005
Edition of the Animal Health and Production Compendium and its new aquaculture
compendium. At the NCSU station, efforts were continued to develop FARAD's patented
Extrapolated Withdrawal Interval Estimator (EWE) for arriving at a safe withdrawal
interval for drugs given to food animals in an extra-label manner.

Vegetation Change And Risk In Management Of Rangeland Plants (Hatch Formula
Grant: Acc #: 0178541): The locoweed toxin, swainsonine, was first discovered in
Australia, and later in North America. Livestock poisoning from locoweed is the most
wide-spread poisonous plant problem in the western USA. Host weed species can be
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4)

5)
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controlled using common rangeland herbicides. However, their seeds remain viable for
many years and germinate whenever conditions are favorable; the toxin-producing
endophyte continues to live in the seed coat transferring toxicity to future generations.
Research in the greenhouse has shown that using a fungicide can significantly reduce or
eliminate the endophyte essentially stopping the formation of swainsonine in these plants.
Removal of the endophyte toxin source makes it feasible to avoid using herbicide to kill
locoweed and instead leave locoweed plants in situ to serve as an important high protein
forage source. These findings, together with other collaborative studies, are underpinning
management strategies that reduce losses from locoism in livestock and wildlife, and
improve forage availability.

Honey bee diseases and pests; improving honey bee health using integrated pest
management (Hatch Formula Grant Acc #: 0198404): Honey bees are responsible for the
pollination of over 90 fruits and vegetables. Among several integrated pest management
approaches studied to control disease in honey bees, scientists have developed a modified
electrified bear fence. The fence not only keeps bears out of an apiary but keeps bears
who had previously destroyed colonies in that same location from destroying additional
colonies. The fence design also eliminates several small mammalian pests - raccoons and
skunks - who raid colonies at night and increase colony stress. Beekeepers have begun
installing the modified electrified bear fence and more are expected to do so as
beekeepers discuss with each other the value of reducing mammalian predation on honey
bees.

Minor Use Animal Drugs Program (NRSP-7); (Special Grant; 0195233;
http://www.nrsp7.org ): There are too few drugs approved for minor species. The Minor
Use Animal Drugs program (also known as National Research Support Project-7; NRSP-
7) coordinates research activities to define toxic versus safe levels of investigational new
animal drugs for minor species of agricultural importance. Data supporting target animal
safety (toxicity), drug effectiveness and/or food/feed safety (residue analysis) are
generated by NRSP-7 researchers to facilitate FDA approval of these prioritized orphan
veterinary pharmaceuticals. Since the first drug approval in 1984 under the former IR-4
program, NRSP-7 has been responsible for generating 33 FDA-CVM Public Master File
(PMF) publications in the Federal Register, an average of 1.4 per year during its 24 years
of funding. The mean total expenditure per completed research for a drug approval or
publication of a PMF was $456,000. Average federal expenditures per completed
research for a drug approval or publication of a Public Master File were $346,000. At
present, the estimated cost to a pharmaceutical company for research necessary to obtain
FDA approval for a new drug exceeds $80 million, and requires 8 to 10 years of
concentrated research effort. For the 5-year period of this review, NSRP-7 is responsible
for three Public Master File/drug approvals.

NRSP-7 Five-year External Review
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Figure 18: KA 314: Toxic Chemicals, Poisonous Plants and Naturally Occurring Toxins, and Other Hazards Affecting Animals
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Knowledge

Actions

Conditions

What the short term
results are:

Greater understanding of
basic physio-
pharmacology ecology, and
pathology of toxins

Improved
Pharmacokinetic/Parmaco-
dynamic models of toxins
in vivo

Improved understanding of
the molecular mechanisms
of toxicoses.

Example: Identification of
genetic factors dictating
capacity of detoxify
chemical substances
(Animal Health Formula:
0198161)

What the medium term
results are:

Identification of novel
candidate
epidemiologic,
therapeutic and/or
animal management
strategies to control
animal disease due to
exposure to toxins and
hazards.

More trained graduate
students in veterinary
toxicology

Example: Beekeepers
have come to
understand that
resistance of mites to
miticides is to be
expected and sublethal

impacts on honey bees.

The demand for non-
chemical mite control
methods has thus
increased.

(Hatch: 0198404)

What the ultimate
results are:

Translational research
leading to novel
methods for control of
exposure to an Safer
food and animal origin,
and improved animal
welfare results from
rigorous translation of
scientific data into valid
computation of pre-
slaughter animal drug
withdrawal times that
ensure absence of toxic
drug residues in
animal-derived foods.
(Special Grant:
0206725)

Assumptions - Increased understanding of mechanism and
agents of animal toxicoses will facilitate efforts to prevent,
diagnose and treat diseases caused by toxins in animals.

External Factors — New and emerging toxin/hazard exposures (both intentional and unintentional),
institutional commitment; amount of volunteer and nonprofit, participation; national initiatives; directions
of research; decrease funding; changing priorities; farmers’ attitudes; natural disasters; economic
conditions; coordination and cooperation with other government entities, public perception
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KA 315: Animal Welfare, Well-Being, and Protection

Introduction

KA 315 represents a formal program area within CSREES which has responded to societal, industry,
university, and animal well-being group concerns. KA 315 focuses on developing effective animal
care and use program and information related to and contributing to the welfare, well-being and
proper stewardship of food animals. KA 315 excludes etiology of disease related topics,
management systems related to efficiency and economic viability, and non-farm aquaculture or
wildlife.

Research committees, as led by NC-1029 predecessor groups, deal with animal welfare, animal
behavior, and bioethics related issues. Significant progress has been made over the last twenty years
in the area of animal welfare, but more progress is necessary, particularly in education of consumers,
decision makers, and youth regarding the complex and multi-faceted animal welfare issues.

Research is conducted to better define stress, management, nutrition, housing, processing and other
alternatives that impact animal welfare. Behavioral parameters may be used to help differentiate
preferred versus sub-standard management practices. Education and extension programs impact our
understanding of the issues and how animal well-being may be improved. The multi-state research
committee NCCC209, Agricultural Bioethics, facilitates our understanding of ethical issues as they
relate to animal welfare.

Training the next generation of scientists for universities (extension, teaching and research) industry
and allied industry in the area of animal welfare is essential. Likewise, the animal sector requires
orientation, training, monitoring, retraining, and supervisory involvement as model programs for all
persons working with animals.

Key Activities

KA315 focuses on developing effective animal care and use programs, and the proper stewardship of
food animals. Areas of work include:

e Assessment of animal well-being, including adaptation and adaptiveness, social behavior and
spacing, physiological measures, and measures of cognition and motivation
Management/confinement production systems
Controlled environments and environmental factors related to animal welfare/well-being
Housing and equipment design; densities; feeding, watering, and bedding practices
Handling, restraint, transport, and husbandry practices, such as castration, tail docking,
debeaking
e Humane slaughter, euthanasia, and analgesia
e Behavior patterns related to animal welfare/well-being

Outcomes
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Progress is needed in the area of organic, free range or natural production systems. This is a
significant welfare problem because there is little understanding of the full range of impacts of these
systems on the welfare of animals. Issues that require continuing research include: poultry (beak
trimming; growth rate-related welfare issues), swine (gestation stall housing; downer animals), dairy
(tail docking; dehorning; downer animals), cattle (transportation and slaughter), sheep (tail docking
for the show ring) and even fish (slaughter and density related issues) production and processing are
subject to animal welfare concerns. Feed utilization by animals in relation to human utilization of
grains should be addressed, as well as the displacement of wild animals due to grain production for
food, fuel, or other uses (e.g., ethanol, bio-degradable plastics). Genetically induced disorders and
those created by maximization of production should be evaluated.

CSREES continues to cooperate with APHIS and other USDA agencies in an informal working
group on animal welfare. CSREES cooperates with other agencies, industries and advocates in the
creation of the Future Trends in Animal Agriculture symposium which is held yearly in September.
There is also leadership in creating symposia for professional organizations.

1. Applied Animal Behavior and Welfare: Multi-state research project NC1029 will develop,
integrate and validate behavioral tests and associated physiological measurements related to
animal welfare, performance and health. The purposes include designing welfare friendly
production systems adapted to the animal’s biological requirements and to meet the concerns
of society. The research will validate and standardize fear assessment in livestock species and
provide auditing tools for the animal industries and will look at the relationship between
swine maternal fear and neonatal survival to guide development of a loose farrowing system
with improved piglet welfare. CRIS Accession number 0208027 and number 0207408 and
0208281

2. Measuring Gestating Sow Motivation for Enrichments in Group Housing and Stalls: The
focus of this work is to calibrate a measure of work done concerning food motivation to
create a food-metric scale that will be used to determine motivational strength for
environmental enrichments. Differences in dominant and subordinate sows desires for a
specific floor surface type and substrate as group or stall housing. This is the first food-metric
scale to be developed for swine and has significant application for the industry and
determination of animal well-being. CRIS Accession number 0201197

3. Dopaminergic Seeking and Reward Neural Circuitry Motivates Cannibalism in Laying
Hens: The objectives of this research are to determine if pharmacological manipulation of
central dopaminergic activity affects cannibalistic behavior and the effect on hens fed
different ration forms, agonists and antagonists of dopamine, and indicators of dopamine
levels. Very importantly, they will study the hens in early lay that preferentially peck at the
cloaca of hens that in the process of oviposition due to the know impact of this activity being
prolapse and increased morbidity and mortality. CRIS Accession number 0198886

4. Effects of Beak-Trimming, Housing and Management on the Behavior and Welfare of
Poultry: The goals are to determine whether decreasing stocking density and opportunities
for behavioral activity are effective in decreasing skeletal problems in broilers, or if reduced
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density no beak-trimming impacted welfare, an assessment of bill-trimming in Muscovy
ducks and to determine more humane on-farm culling and depopulation methods in poultry.
Studies need confirmation on commercial facilities. Result suggest that hens adapt their
feeding behavior in response to reduced feeder space allocations without engaging in
excessive competition that could lead to stress, reduced production and mortality. CRIS
Accession number 0192687

Movement of Confined Animals: Statistical Techniques for Accurately Assessing Effects of
Experimental Factors: The research will develop a conceptual model of animal movement
via a virtual computer-generated animal to accurately reflect actual animal behavior in a
complex and confined space, capture patterns of movements and space use, and establish
sampling techniques. Using a broiler chicken model they will develop mathematical models
of animal movement to evaluate commercial management practices relative to their effects
on animal welfare as measured by movement patterns. They will scientifically determine
minimal space requirements and optimal resource distribution for high welfare and
performance and productivity and to predict potential consequences of future environments.
The work goes well beyond poultry and can be applied to any studies that involve
observation of animal movement (e.g., other species, and toxicology and neurology
experiments). CRIS Accession number 0206293

Management of Athletic Horses to Reduce Musculoskeletal Injuries and Improve
Performance: The objective is to investigate ways to manipulate bone density and strength
through mechanical loading to prevent injuries and increase longevity. Injuries to
performance horses often involve over 50 percent of animals entering training, many of
which are due to improper management. They showed that stalling animals without access to
exercise reduces bone mass and increases the potential for injuries. This has resulted in
reduced injury rates and greater welfare. CRIS Accession number 0176025

Monitoring of Environmental conditions on Swine Trailers During Transport: The objective
is to provide greater understanding of environmental conditions experienced by market-
weight pigs during transport from the farm to the packing plant through all seasons.
Transportation environments will be monitored and the results used to create models and
guidelines for industry to improve the welfare of pigs and reduce transportation losses
resulting in less than optimal conditions in the transport trailer. CRIS Accession number
0210671

Chronic Endometritis in Dairy Cows: Pathogenesis and Treatment: The objectives
included pursuit of non-antibiotic alternatives to prevention and treatment of endometritis
and restoration of fertility in affected cows. Their research confirmed that routine
prostaglandin treatment in the postpartum period is beneficial to multiparous cows,
significantly enhancing their first service conception rate but not reducing the incidence of
endometritis. Research is expected to improve strategic intervention and prevent
development of later endometritis and thus animal welfare. CRIS Accession number 0197922

Genetically Engineered Dairy Goats: Researchers assessed the well-being of a line of
transgenic dairy goats to determine whether the presence of a mammary-specific transgene
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can impact animal production and behavior traits. They also developed science-based
educational materials on animal biotechnologies. Data indicate the presence of a transgene
does not disrupt the reproduction, growth or lactation of transgenic dairy goats. CRIS
Accession number 0203515

The Role of Feeding Performance in the Success of Introduced and native Centrarchid
Fishes in California: The purpose of the project is to understand the role of differences in
natural feeding capabilities among species of introduced versus native species of centrarchid
fishes and the displacement of native species. They found morphological and physiological
differences in skull design and ability to capture and retain prey, and showed that jaw
protrusion has a major impact on the ability of suction feeding fishes to capture prey that
resists their attack. This is a major detriment to the welfare and propagation of native species.
CRIS Accession number 0185082



Figure 19: KA 315: Animal Welfare Logic Model
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Actions

Conditions

Increased level of
knowledge and
understanding of:

« Management
techniques to improve
the animal’s welfare

« Scientific and trade
publications

* Research methods and
technology

* Updated course content

¢ Mechanisms to increase

the number of trained
personnel in animal
welfare

Teaching/training

materials, techniques

Example:

Serum cortisol: DHEA
ration and gene
expression in white blood
cells may be objective
indicators of lameness in
dairy cattle and thus
targeting animals
requiring pain relief and
intervention. Need
strategies to deal with
lameness issues. CRIS
Accession # 0205336

Adopt management models
(e.g., housing) to improve the
welfare of animals for food,
work or entertainment
* Develop strategies &
systems to optimize animal
welfare and financial returns
Develop improved housing
practices

Research support
increased, resulting in
methods and technology
adopted

Enhance animal behavior,
welfare, and other courses,
outreach programs to
increase awareness of
animal welfare concepts and
concerns

Example:

Found on-board watering
systems for horses not very
useful unless for 24 hr;
disproved idea of using
seaweed as mediator of stress
during transport. CRIS A #
0177289

« Animal enterprises
maintained to reduce
stress on animals,
with improved animal
welfare

¢ Certification
programs accepted
and used to benefit
animals and farmers
for their added costs

¢ Improved quality of
research and
education

Example:

There is a

critical need to update
temperature humidity
index (skin surface
temperature humidity
index ; superior to
ambient temperature);
also generate Black
Globe Humidity Index;
need to include effects
of radiant temperature
and convection and
place the index in a real
time context for cooling
needs of dairy cattle.
CRIS # 0208044

Assumptions - About how the program will work, the effect
of people, the environment and the way we think it will work

External Factors - Institutional | commitment; amount of volunteer and nonprofit participation; national
initiatives; direction of research; decrease funding; changing priorities; framers’ attitudes; natural
disasters; economic conditions; coordination and cooperation with other government entities
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KA 721-722: Insects and Other Pests (721) and Zoonotic Diseases and Parasites Affecting
Humans (722)

Introduction

Insects, ticks, mites, mosquitoes, parasites and other pests can have significant impacts on human as
annoyances and as agents of disease transmission (disease vectors). Key to controlling losses
associated with property damage, and human and animal discomfort and vector-borne disease, are
investigative efforts aimed at developing safe, effective, and economical ways of controlling these
organisms, and a better understanding of animal diseases and parasites such as anthrax, encephalitis,
leptospirosis, and rabies that pose potential threats to human health. The ultimate aim is to of mitigate
negative human mental and physical health effects associated with pests, zoonotic disease vectors, and
other zoonotic agents. Direct focus on animal health objectives is, however, excluded as this subject
area is are addressed under other KAs.

Research, education and extension activities promote development of new basic and applied
knowledge and methods aimed at reducing human annoyance, human disease and suffering, and
economic losses caused by arthropod pests, arthropod disease vectors, and other vectors and zoonotic
disease agents that threaten human public health. Advances under this KA focus on development of 1)
new knowledge of the biology and genetics of these organisms, 2) novel attractants and repellants, 3)
improved methods of pest control, 4) a better understanding of mechanisms involved in transmission
of diseases to humans, 5) control programs to reduce animal reservoirs of zoonotic agents and, 6)
strategies to prevent transmission of zoonotic diseases and parasites from animals to humans. Work
under this KA involves epidemiology, risk assessment, biosecurity, and evaluation of efficacy of
control programs for disease vectors.

Key Activities

e Characterization of the biology and behavior of insects, ticks, and mites affecting humans

e Model development and application to implementation of vector-borne disease control
programs.

e Development of new techniques to investigate (human) vector-transmitted parasite population
genetics, genomics, and molecular epidemiology

e Determination of the mechanisms involved in mosquito-mediated transmission of diseases to
humans

e Establishment of a new multistate committee addressing several objectives of this KA

QOutcomes

1. Biology, ecology, behavior and methods of control of the Formosan subterranean termite —
(Hatch Grant: Acc#: 0198450): The Formosan subterranean termite is an invasive species that
is the most destructive pest in Louisiana costing homeowners $500,000,000 a year in Louisiana
alone. These studies have sought to describe/characterize 1) termite caste system controls, 2)
wood treatment discoveries to protect wood, 3) Vetiver grass and its potential in erosion
control along levees, 4) potential termite damage to levees and their possible role in the 2005
hurricane in New Orleans, 5) attractants useful in bait systems to control termites and 6) newly
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discovered toxicants. Five US patents were issued related to this work and many more
international patents and provisional patents are under review. Most newsworthy was a
publication that described the infestation of termites in the levees and the possible effects that
their gallery making and consumption of cellulose in the levee played in the collapse of the
floodwall system. This research contributed to over 800 media outlets as of the end of this
project period. Research on use of Vetiver grass along levees received front page news
coverage in the Wall Street Journal on August 22, 2007. Dissemination of outputs on the
project has been accomplished through approximately 60 publications, 40 presentations to
research groups, multiple presentations and workshops to residents of Louisiana and over
1,000 media outlets describing the importance of this work to the public.

Tick-borne disease prevention, Rl — (Special Grant : Acc#: 0203967): The high incidence of
tick-borne disease, including Lyme disease, in the northeastern US results from intense per
domestic human exposure to blacklegged ticks. This project developed a model framework and
a communication tool for a comprehensive tick borne disease prevention action plan. In 2007,
Rhode Island's legislative body unanimously passed resolutions creating an annual statewide
Tick Control Awareness Day (TCAD). In addition to print, television and on-line media, tick-
bite protection outreach programming was delivered at 16 venues statewide to more than 1,000
citizens. The University of Rhode Island's Tick Encounter Resource Center's (TERC)
interactive tick-bite protection and disease prevention website (www.tickencounter.org) was
launched. This novel information delivery and decision support tool had more than 40,000
visitors in the first year of operation. The site also was used to collect survey data, to begin to
understand people's behaviors and activities related to tick-bite protection. Press releases and
awareness programs were delivered to alert residents of Newport County about their increasing
tick-borne disease risk. Relative humidity (RH) was sampled in appropriate tick habitat in
Rhode Island during the summer and developed and tested a mathematical model for
predicting humidity at the tick habitat level. The model has successfully predicted RH tick
habitat and is being integrated into a spatially defined risk map to provide RH information in
tick habitat. This in turn should permit construction of a tick encounter risk index which can be
used to remind and alert residents to take risk appropriate actions.

Molecular interactions between insects and pathogens/parasites for disease and pest control -
(Hatch Grant: Acc#: 0189039): A study of population diversity of the vivax parasite of human
malaria has lead to development of a new method suitable for large-scale genotyping parasite
populations and molecular epidemiology studies. Results show high levels of parasite genetic
diversity and multiple infections. This information can in turn be used to guide disease control
methods in both hypo- and hyperendemic regions. Moreover, the extensive genetic data sets
generated during this study should have a significant impact on the annotation of the parasite
genome. Five publications in recognized peer-reviewed scientific journals have resulted from
this work.

Ecology of mosquito-transmitted viruses in Alabama - (Hatch Grant: Acc#: 0198773): These
studies have provided a better understanding of the ecology and transmission dynamics of two
important mosquito-associated diseases (West Nile (WN) encephalitis, eastern equine
encephalitis). Also in this study, the mosquito Culex erraticus was identified as a likely vector
of both WN and EEE viruses. These are the first records of WN virus-positive hibernating
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mosquitoes in the Southeastern USA and suggest that hibernation could be a primary
mechanism by which West Nile virus maintains itself from year to year in southern-tier US
states. This is important as it is the first time this mosquito has been incriminated as a species
of public health importance. These findings are expected to lead to a more effective control
strategy for each disease in the Southeastern USA. Seven publications have resulted from this
work.

“Biology, Ecology & Management of Emerging Disease Vectors”, New multistate Committee NE-
1043 (formerly NE-507) (http://Igu.umd.edu/lgu_v2/homepages/home.cfm?tracklD=11656),
established in 2007. The inaugural meeting of NE-507 was held in March of 2008 in Atlantic City.
Five objectives for the project were discussed including: Strengthen basic and applied research on
factors that influence mosquito-borne disease emergence. Use knowledge of mosquito, pathogen,
vertebrate reservoir, and environment interactions to enhance ability to predict and prevent conditions
leading to disease. Develop new strategies to control mosquito disease vectors. Conduct surveillance for
mosquitoes and mosquito-borne arboviruses (pathogens). Develop and maintain the national scientific
expertise to respond to future health threats by supporting training programs. Members agreed to
develop specific aims for each objective. It was agreed to invite extension representatives to join the
project. A summary of the accomplishments and impacts is available at
http://Igu.umd.edu/Igu_v2/homepages/saes.cfim?track|D=9796.
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Figure 20: KA 721: Insects and Other Pests and KA 722: Zoonotic Diseases and Parasites Affecting Humans Logic Model
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What the short
term results are:

Train students in
essential skills
needed in public
health, parasitology,
pathology, pest
management, or
forensic science.

Basic and applied
research to
underpin
development of new
vaccines, diagnostic
tests, and pest
management tools
& techniques.

Example:

Ingestion of blood is
a requirement of
mosquitoes to
initiate egg
development.
Scientists have now
discovered the
molecular
mechanism
underlying
nutritional
regulation of egg
development
(Hatch: 0199135)

What the medium term
results are:

Development of
diagnostics, vaccines
Patients and licenses for
new products.

Extension & education
curricula to effectively
disseminate findings of
significant discoveries
and new technologies
that will mitigate the
effects of these pests,
zoonotic diseases, and
parasites.

Example:
The Univ. of Rhode

Island’s Tick Encounter
Resource Center's
(TERC) interactive tick-
bite protection and
disease prevention
website
(www.tickencounter.orq)
was launched, and
received more than
40,000 visitors in the
first year. The web tool
was developed as part
of an official statewide
tick borne disease
prevention action plan.
(Special Grant:
0203967)

What the ultimate
results are:

New policies in the rural
areas adopted as a result
of changes in learning or
heightened awareness
about severity of these
pests, diseases and
parasites to quality of
life.

Example:
The Louisiana parvovirus

surveillance program
provides an ongoing
early warning system for
detection of West Nile
virus. St. Louis
encephalitis in
mosquitoes, in sentinel
wild birds and chickens.
The program also
provides ongoing data
and educational outreach
to public health officials
(Animal Health:
0194417)

Assumptions — Research, education, and extension on the
management, transmission, biology, physiology and genetics of
insects, pests, parasites, and zoonotic disease affecting
humans provide science-based technology, products, and

information for informed decisions.

External Factors — New and emerging disease outbreaks (both intentional and unintentional), natural
disasters, changes in funding levels, changes in priorities, public perception, public acceptance of
advancements in pest management.
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Section I11: Other Program Areas

National Animal Health Laboratory Network (NAHLN)
Introduction

Protecting animal agriculture is vital to food security in the United States. Animal diseases cause
significant economic losses to the animal agriculture sector. The intentional or unintentional
introduction of a foreign pathogen, pest or toxin into the livestock population could dramatically
increase these losses by causing high levels of animal morbidity and mortality, or through the
impact on quality, marketability, and confidence in American food animal commodities. In
addition, the intentional introduction of a transmissible zoonotic disease (e.g., anthrax) could
have significant public health consequences.

In 2002, the U.S. Department of Agriculture partnered with State and University members of the
American Association of Veterinary Laboratory Diagnosticians (AAVLD) to create the National
Animal Health Laboratory Network (NAHLN) (Figure 21). The specific purpose of this Network
is to provide nationwide early detection, response, and recovery activities for significant foreign
and domestic animal diseases. The broader purpose is to develop a cohesive State and Federal
animal disease laboratory network that provides improved service to animal agriculture and the
American public. The NAHLN was established with an initial group of 12 laboratories, through
the cooperative effort of two USDA agencies, the CSREES and the Animal and Plant Health
Inspection Service (APHIS), in partnership with the AAVLD laboratories. This network
establishes a link between the considerable animal disease diagnostic expertise of the two
national APHIS-Veterinary Services laboratories and the expertise, capabilities, and extensive
infrastructure of State and University animal disease diagnostic laboratories across the U.S.,
including AAVLD accredited laboratories. Many of these laboratories are located within
Colleges of Veterinary Medicine, which provide additional diagnostic expertise. In addition, the
presence of these laboratories within veterinary colleges in land-grant universities provides for
collaboration with existing extension resources that will provide educational support to inform
veterinarians, producers and the general public about the potential for animal disease agents
being introduced and their role in alerting appropriate agencies.

The NAHLN has an overall objective to rapidly and accurately detect and report animal and
zoonotic pathogens of national interest. By providing funding and leadership to Land Grant
University and State diagnostic laboratories involved with the NAHLN, the Animal Health and
Protection program helps strengthen and provide coordination for the improvement of animal
disease diagnostic systems of the United States. This serves agricultural producers by speeding
detection of disease incidents, potentially preventing the types of widespread euthanasia that
were recently forced upon European nations as a result of BSE and Foot and Mouth Disease
outbreaks. Additionally, endemic animal disease detection services that are more commonly
requested by producers are also improved as a positive by-product of this program.
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Figure 21: NAHLN map

The NAHLN is part of a national strategy to coordinate and network Federal laboratories with
the expertise, extensive infrastructure, and support of State and University laboratories to better
respond to animal health emergencies that threaten the Nation’s food supply and public health.
The programmatic leadership and financial support provided to the NAHLN by CSREES helps
to increase geographically-distributed diagnostic capabilities by:

Providing programmatic leadership to help determine the strategic plan, policies,
recommendations, and overall operational plans of the Network, and the research and
extension activities of the individual NAHLN laboratories through Cooperative
Agreements;

Providing support for the training of laboratory personnel to improve diagnostic and other
service capabilities, and support for the expansion of standardized rapid and sensitive
diagnostic capabilities;

Providing support to increase the nation’s biosafety level (BSL)-3 capacity, the assurance
of quality standards and proficiency testing, and improving information technology (IT)
infrastructure to better share data between laboratories and the Federal government; and
Providing support for personnel in order to help make possible the APHIS-funded
surveillance testing for Foot and Mouth Disease, Classical Swine Fever, Exotic
Newcastle Disease, Highly Pathogenic Avian Influenza, BSE, and Chronic Wasting
Disease nationwide.



Animal Systems Portfolio External Review 89

Inter-agency Coordination

e CSREES works closely with APHIS-Veterinary Services (APHIS-VS) to develop the
diagnostic capabilities and capacities of the NAHLN laboratories.

e CSREES cooperatively manages the Network with APHIS-VS-National Veterinary Services
Laboratory (APHIS-VS-NVSL).

e APHIS-VS provides operational testing and deployment of diagnostic tests originally
developed by ARS, the land grant system, and others.

e State and University NAHLN laboratories provide a geographically distributed set of secure
and competent testing facilities that dramatically increase regional and national diagnostic
surge capacity in the event of an incident that significantly affects animal agriculture.

The NAHLN program is predicated on the assumptions that certain foreign animal disease
outbreaks have the potential to both undermine the confidence held by American and foreign
consumers in the domestic food supply and cause economic losses to American producers. It is
based on the principles that surveillance for and rapid detection of such outbreaks can help
contain them and limit the damage to animal and public health, and consumer confidence. One
measure that fosters early detection is surveillance testing programs that include a large sample
of geographically distributed livestock. For this to occur in an economical manner, a
geographically distributed set of laboratories must be capable, available, and have the capacity to
perform these tests in an efficient manner with prescribed diagnostic tools. The NAHLN
laboratories perform the testing for this type of active surveillance using tools prescribed by
USDA-APHIS-VS. In addition to active surveillance, the NAHLN laboratories also perform
passive surveillance, as producers and veterinarians bring suspect livestock into the laboratories
at their own volition. This passive surveillance compliments active surveillance efforts,
potentially bringing about faster identification of animal health threats. The increased diagnostic
capabilities and capacities added by the NAHLN, in an effort to prevent widespread animal
disease outbreaks that threaten food supply confidence and economic loss, are the ultimate
outcome of the program.

Key Activities

The following are activities that the NAHLN is pursuing to enhance its capabilities and

capacities:

e Increased number and improved designs for animal disease surveillance programs;

e Standardized data/sample management system: bar-coding, sample tracking, data capture,
information security and validation systems;

e Data interpretation and integration systems, and automated event triggers;

e Accelerated development of control technologies for high consequence pathogens;

e Deployment of existing and development of next generation animal disease diagnostic
tools;

e Information on preventing incursions of disease from wildlife into the national herd;

e Epidemiology/ecology models of disease agents
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Outcomes

CSREES infrastructure support to NAHLN laboratories has increased the national surveillance
capacity for foot and mouth disease, classical swine fever, exotic newcastle disease, low and
high pathogenic avian influenza, bovine spongiform encephalopathy, chronic wasting disease,
and scrapie.

Between FY 2002 and FY 2009 the NAHLN grew from 16 (12 State and 4 Federal) to 58 (54
State and 4 Federal) laboratories. During the same period, the number of laboratories to which
CSREES provided infrastructure support grew from 12 to 28 State and University laboratories.
The 26 NAHLN laboratories that do not receive CSREES infrastructure support provide fee-for-
service testing that is supported exclusively by APHIS-VS. However, all 58 laboratories are
united in common goals and processes through the programmatic and operational plans of the
NAHLN. The NAHLN is poised to continue its expansion during the next few years by
expanding laboratory capabilities for diagnosis of additional pathogens, adding new diagnostic
technologies, and increasing test volume capacity per laboratory. It will also increase the effort to
utilize diagnostic data for epidemiological purposes. The result will be continued expansion and
improvement of the United States’” capacity to detect and respond to significant threats to animal
agriculture.

In 2007, a review of the NAHLN was conducted to determine if it had met the original goals and
if those goals or any other aspects of the network needed to be modified (CD - Section IlI;
“Summary Report and Recommendations, Phase | Review, National Animal Health Laboratory
Network, September 3, 2007). Six issues were identified for further review and evaluation.
They were: (1) NAHLN program leadership, management, and organization; (2) laboratory
network structure; (3) information technology; (4) communication; (5) priority agents; and (6)
laboratory quality. Each of these issues has been the subject of extensive additional discussion,
evaluation, and planning for improvement. The implementation of these plans is on-going. For
example, the creation of a NAHLN Coordinating Council, which is intended to provide an
improved forum for discussion of current and future needs and direction of the NAHLN, is in
process.

Full implementation of the NAHLN as originally envisaged will require additional CSREES
funding for diagnostic assay development and validation, laboratory personnel training for
standardized diagnosis of specific animal pathogens, facilities improvement, and additional
equipment, as well as annual allocations for the maintenance and long-term sustainability of the
network.

Phase | Review: National Animal Health Laboratory Network

2009 EDEN S-CAP: Pilot Workshops

2009 EDEN S-CAP: Pilot Workshops Instructor Guide
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Figure 22: National Animal Health Laboratory Network (NAHLN) Logic Model
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Extension Disaster Education Network (EDEN)

Introduction

CSREES supports the Extension Disaster Education Network’s (EDEN’s) agricultural bio-
security programming; which increases civic capacity to prepare for, prevent, respond to,
mitigate, and recover from agricultural bio-security events in the United States. Such bio-security
events include those that could be brought about by natural causes, unintentional human action,
or bioterrorism. EDEN is a leader among departmentally supported programs that pursue the
information and human capital development objectives outlined in Homeland Security
Presidential Directive #9. It does so through the pursuit of three main goals:

1. EDEN promotes inclusive, community based, agricultural bio-security planning and
program implementation that utilizes the best cross-disciplinary and contemporary
science base available.

2. EDEN promotes individual farm, agribusiness, and rural community resiliency planning,
with a particular focus on agricultural bio-security, utilizing the best cross-disciplinary
and contemporary science base available.

3. EDEN develops, assembles, and promotes the highest quality educational and reference
resources; which enables the science base and outreach power of the land grant university
system to be brought to bear on agricultural bio-security preparation, prevention,
response, mitigation, and recovery.

Key Activities

The EDEN helps to provide disaster preparation, prevention, response, and recovery over 1
million times per year. This is measured not as mere “hits” to a website but sustained web visits,
requests for information, and delivery of courses. The majority of this use is satisfied by a web-
based library of disaster education resources at: www.eden.lIsu.edu.

Outcomes

A few of the EDEN-developed animal protection resources available at the EDEN website
include:

e EDEN Foot & Mouth Disease Issue Page:
http://www.eden.lsu.edu/Issues View.aspx?IssuelD=5F3B1EFB-D295-4D8E-9CAB-
8E3BBA3C3824

e EDEN Avian Influenza Issue Page:
http://www.eden.lsu.edu/Issues View.aspx?IssuelD=A59E222E-12A4-4964-AC7C-
42E9E01F846A

e EDEN BSE Issue page:
http://www.eden.lsu.edu/Issues_View.aspx?IssuelD=3d9f5165-6e27-4eaa-aa8c-
87717aff5f6e



http://www.eden.lsu.edu/
http://www.eden.lsu.edu/Issues_View.aspx?IssueID=5F3B1EFB-D295-4D8E-9CAB-8E3BBA3C3824
http://www.eden.lsu.edu/Issues_View.aspx?IssueID=5F3B1EFB-D295-4D8E-9CAB-8E3BBA3C3824
http://www.eden.lsu.edu/Issues_View.aspx?IssueID=A59E222E-12A4-4964-AC7C-42E9E01F846A
http://www.eden.lsu.edu/Issues_View.aspx?IssueID=A59E222E-12A4-4964-AC7C-42E9E01F846A
http://www.eden.lsu.edu/Issues_View.aspx?IssueID=3d9f5165-6e27-4eaa-aa8c-87717aff5f6e
http://www.eden.lsu.edu/Issues_View.aspx?IssueID=3d9f5165-6e27-4eaa-aa8c-87717aff5f6e
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e EDEN Classical Swine Fever Issue Page:
http://www.eden.lsu.edu/Issues View.aspx?IssuelD=1deafc64-404c-4d2d-a2b6-
2f6863b713c0

e EDEN Agrosecurity Issue Page:
http://www.eden.lsu.edu/Issues_View.aspx?IssuelD=12400a02-24d9-46bc-93ef-
5a6d7685e431

e EDEN Animal Biosecurity & Emergency Management Course:
http://www.eden.lsu.edu/LearningOps/Animal Agrosecurity/default.aspx

In addition to EDEN-developed content, EDEN serves as an information clearinghouse for
animal agrosecurity and other disaster information. A sampling of the resources developed by
others that are available from the EDEN resource catalog
(http://www.eden.lsu.edu/Resource_Search.aspx) includes:

e University of Minnesota: Pricing and use of drought-stressed and immature corn as silage
for beef cattle

Clemson University: Animal Emergencies

North Dakota State University: Protecting Livestock From Heat

Purdue University: Producing Emergency or Supplemental Forage for Livestock
Colorado State University: Caring for Livestock After Disasters

This type of central clearinghouse makes it possible for states to utilize and/or adapt disaster
resources from other states. A common example is Oregon, a low tornado risk state, could utilize
Oklahoma’s cattle-related tornado recovery resources if necessary. This makes it unnecessary for
Oregon to reinvent a resource that is already available. In FY 2008, over 17 requests for
resources went out over the EDEN list serve from states that had a disaster but no relevant
educational resources. Most of these requests were satisfied during the same business day.

While the main focus of EDEN is providing extension educators the tools they need before,
during and after disasters, it also provides information directly to the general public. EDEN is the
touchstone for two eXtension communities of practice: Floods and Agrosecurity. This national
content can be viewed at: http://www.extension.org/disasters.

With support from the USDA-CSREES, EDEN offered six regional animal agrosecurity
conferences during 2007 and 2008. The goal of these regional conferences was to understand the
role of Extension, and other stakeholders in an animal agrosecurity event. These conferences
enabled attendees to: 1) Discuss and define the roles of Extension as well as other
agencies/organizations and 2) Improve interagency communication within the region. On the
first day of each conference, each represented agency had the opportunity to speak on their
understood role during an animal agrosecurity event.

With multiple players from the local, state, and national/federal levels present at the conferences,
the individual roles and the opportunities to collaborate at all levels and all phases were present
in most presentations. As Extension’s ability and capacity was more clearly defined, other
collaborators agreed that Extension would, indeed, play a critical role. For example, the typical
rapport that Extension has with local producers, identifies the local educator/agent as the logical


http://www.eden.lsu.edu/Issues_View.aspx?IssueID=1deafc64-404c-4d2d-a2b6-2f6863b713c0
http://www.eden.lsu.edu/Issues_View.aspx?IssueID=1deafc64-404c-4d2d-a2b6-2f6863b713c0
http://www.eden.lsu.edu/Issues_View.aspx?IssueID=12400a02-24d9-46bc-93ef-5a6d7685e431
http://www.eden.lsu.edu/Issues_View.aspx?IssueID=12400a02-24d9-46bc-93ef-5a6d7685e431
http://www.eden.lsu.edu/LearningOps/AnimalAgrosecurity/default.aspx
http://www.eden.lsu.edu/Resource_Search.aspx
http://www.extension.org/disasters
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first contact in a response effort. All six conferences ended in agreement that there is a need for

additional, more consistent, and higher quality disaster-related training for Extension

professionals. Many regions took the opportunity to identify who, within each state’s Extension
system, would play an active role in an animal agrosecurity incident, but lack the necessary
training. In addition, key state and federal emergency management personnel attended, which (1)
allowed them to see the importance of Extension’s role; and (2) begin the necessary discussion
regarding expectations of Extension staff, as well as the educators’ diverse abilities at the county

level.

Statistics from each of the six conferences are listed below:

Six Regional Conferences at a Glance...

Location # in Attendance # of States Involved
Northeast 3/27-28/07 | Grantville, PA Dave Filson (Penn State Univ.) 65 10
Southwest 4/3-4/07 Las Cruces, NM | Bill Dictson (NMSU) 225 10
Southeast 1/8-10/08 | Clemson, SC Howard van Dijk (Clemson) 130 12
Western 5/21-22/08 | Denver, CO Tom McBride (Colorado State Univ.) | 143 10
North Central | 6/4-6/08 Fargo, ND Charlie Stoltenow (NDSU) 200 16 (+4 CA Provinces)
Midwest 10/7-8/08 | St. Louis, MO Conne Burnham (Univ. of Missouri) | 88 12

Selected post conference progress includes:
e Northeast — EDEN contacts in several of the participating states continue to collaborate in
agrosecurity education. At least four multi-institutional grants have been awarded to

EDEN participants (each with an emphasis on agrosecurity for producers).

e Southwest — Interagency projects were initiated in many of the states that attended.
Extension has taken a much more active role in emergency management issues largely
due to discussions that took place at this conference. At least four states are actively
involved in agrosecurity planning.

e Southeast — Extension places a greater importance on biosecurity and terrorism concerns,
and local educators/agents are using conference information to educate producers. In
addition, livestock and poultry Veterinarians continue to reference the materials from the
EDEN conference as they continue preparing the livestock and poultry industry for an
FAD incident.

e North Central — In a 90-day post-conference survey of all participants, 86% of

participants had used information received at the conference at the conference and 52%
had changed or enhanced their animal agrosecurity-related activities. Feedback from the
participants of this conference titled “Beyond Borders” include the following quotes:
“(It) was a comprehensive conference that highlights various aspects of animal

o

agrosecurity, why we should care and what we can do about it.” Animal
Agrosecurity Consultant;

“The information from the conference has served as a building block for the devel
opment of educational programs in
Manitoba.” The Manitoba Agriculture, Food and Rural Initiatives (MAFRI);
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0 “We’ve used the information from Beyond Borders In development and updating
of the Animal Health Annex of the
State Emergency Operations Plan.” The North Dakota Department of Emergency
Services; and

0 “We have strengthened our commitment to communicate information regarding f
oreign animal diseases.” South Dakota State University Extension Service.

The EDEN is also an eXtension pioneer community of practice. A focus area of a 2008 content
launch was animal agro-security, particularly avian influenza.

EDEN established a Agrosecurity Committee in July 2007 to work on agriculture response
issues. One of the current projects is an workshop-format outgrowth of the Regional Animal
Agrosecurity Conferences, which is called “Strengthening Communities though Agriculture
Planning (S-CAP)”. Seven pilot workshops have been held to help Extension support county
emergency management officials to assist them in the development of an agriculture annex to
their county emergency response plan. Too many counties in the US are silent relative to
agriculture response even though their economy depends on agriculture. To date, approximately
fifty counties have either created or improved their emergency response plan’s agriculture annex.
Over 75% of S-CAP workshop participants indicated an increased level of expertise about
animal and agriculture emergency management/planning (cognitive domain learning outcome).
Over 98% of participants agreed or strongly agreed that the workshop established and/or
strengthened their opinion that the community needs an agricultural emergency planning
committee (affective domain learning outcome). Over 90% agreed or strongly agreed that the
workshop motivated them to collaborate with community leaders to pursue further readiness
response, and/or recovery capabilities (affective domain learning outcome).

A standardized set of workshop materials (CD — Section I11) has been developed and refined that
is now being deployed to an additional eight workshops, in part to help develop additional
workshop trainers. It is expected that the S-CAP workshops will have reached a majority of
counties in the U.S. over the next 2-4 years, subject to sustained local funding.

While it is difficult to measure the impact of increased civic capacity, an animal agriculture
disaster provides an opportunity for the demonstration of that capacity. The EDEN has made it
possible for local educators to immediately re-tool and be re-tasked to provide educational
response and recovery assistance in the wake of Hurricane ke and Gustav in 2007. The same is
true of the 2008 spring floods in the Midwest. In both cases, responders and the affected public
have relied on State and county Cooperative Extension Services as a trusted source of locally
appropriate information. In cooperation with federal and state government officials, statewide
and county extension professionals served in the following capacities after both disasters:
e Assessing crop and livestock damage to support USDA County Emergency Boards;
e Providing the public with information and education regarding State evacuation,
sheltering, and animal care plans;
e Addressing agricultural producer and local jurisdiction needs regarding animal care and
feeding on farm and ranches following the storm, as well as proper carcass disposal
methods;
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e Printing and distribution of recovery educational materials for homeowners and
agricultural producers; and
e Providing local leadership for long term community recovery efforts.



Figure 23: Extension Disaster Education Network Logic Model
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Assumptions - 1) Animal agrosecurity is and will remain an

External Factors - 1) Federal, state and local funding for EDEN and related efforts will remain flat,
increase, or decrease across federal, state, and industry sources; 2) Other players will increase or decrease
their interaction with State Cooperative Extension Services, making them more or less effective.
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Section 1V: Animal Systems’ Portfolio Assessment Report

The NIFA Animal Systems Portfolio Team response to the external panel recommendations is
being developed and will be available by May 2010.
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Acronym List

Acronym Definition
A&M Agricultural and Mechanical
AAVLD American Association of Veterinary Laboratory Diagnosticians
ADOL Avian Disease and Oncology Laboratory
AFRI Agriculture and Food Research Initiative
AICP Avian Influenza Coordinated Agricultural Project
AMH Anti-mullerian Hormone
APHIS Animal and Plant Health Inspection Service
ARS Agricultural Research Service
AWA Animal Welfare Act
AWI Animal Welfare Institute
AWIC Animal Welfare Information Center
BES BAC-end Sequencing
BSL Biosafety Level
BVDV Bovine Viral Diarrhea Virus
CAFO Concentrated Animal Feeding Operations
CAPs Coordinated Agriculture Projects
CLA Conjugated Linoleic Acids
CLlIs Congressional Line ltems
CPI Consumer Price Index
CRIS Current Research Information System
CSREES Cooperative State, Research, Education and Extension Service
CVB Center for Veterinary Biologics
DDGS Distiller's Dried Grains with Soluble
DG Dry Ground Corn
DHS Department of Human Services
DNA Deoxyribonucleic Acid
EBV Estimating Breeding Values
EDEN Extension Disaster Education Network
EPM Equine Protozoal Myeloencephalitis
ERS Economic Research Service
EST Expressed Sequence Tag
EWE Extrapolated Withdrawal Interval Estimator
FAD Foreign Animal Disease
FARAD Food Animal Residue Avoidance Databank
FDA Food and Drug Administration
FEC Fecal Egg Count
GWMAS Genome-Wide Marker-Assisted Selection
HPP High Pressure Processing
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Acronym Definition
IBD Inflammatory Bowel Diseases
IBM International Business Machines Corporation
IGF-1 Insulin-like growth factor
IT Information Technology
IVF In Vitro Fertilization
KA Knowledge Area
LOD Logarithm of Odds
LST Lone Star Tick
MAFRI Manitoba Agriculture, Food and Rural Initiatives
NAHLN National Animal Health Laboratory Network
NIFA National Institute of Food and Agriculture
NIFSI National Integrated Food Safety Initiative
NIMBIioS National Initiative for Mathematical and Biological Synthesis
NPIP National Poultry Improvement Plan
NPLs National Program Leaders
NRI National Research Initiative
NRSP-7 National Research Support Project # 7
NRSP-8 National Research Support Project # 8
NSF National Science Foundation
NVSL National Veterinary Services Laboratory
OMB Office of Management and Budget
OSTP Office of Science and Technology Policy
PAS Plant and Animal System
PCV Procine Circovirus
PCV2 Type 2 Procine Circovirus
PGC Primordial Germ Cell
PHFD Porcine High Fever Disease
PMF Public Master File
POW Plan of Work
PRRS Porcine Reproductive Respiratory Syndrome
PRRSV Porcine Reproductive and Respiratory Syndrome Virus
PTA Plasma Thromboplastin Antecedent
QTL Quantitative Trait Loci
REEO Research, Education, and Extension Office
RFA Request for Applications
RH Radiation Hybrid
RH Relative Humidity
RNA Ribonucleic Acid
RT-PCR Reverse transcription polymerase chain reaction
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Acronym Definition
Salp Salivary Protein
SBIR Small Business Innovation Research
S-CAP Strengthening Communities through Agriculture Planning
SCC Somatic Cell Count
SF Steamed, Flaked Corn
SIR Sterile Insect Release
SNP Single Nucleotide Polymorphism
TCAD Tick Control Awareness Day
TERC Tick Encounter Resource Center
USDA United States Department of Agriculture
VS Veterinary Services
VSG Virtual Sheep Genome
WGEAS Whole Genome Enabled Animal Selection

WN

West Nile
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Appendix A — Examples of Higher Education (SERD) Projects in Animal Sciences

Accession
Number Title Source
0219052 Partners in Agriculture Leadership | Clark, D. (Reedley College)
0218294 AG Careers for Urban Students South, R. W. (Pierce College)
Strengthening Education in Food &
Agricultural Sciences in the Rural Rhodes, K. and Ireland, F.
0217998 Shawnee Region (Shawnee Community College)
Virginia State University Odeh, O. O., Sriharan, S. ,
Multicultural Scholars Program Thomas-Buchanan, P. , and Inserra,
0216895 (VSU-MSP) P. (Virginia State University)
Increasing Diversity in Targeted Foster, E. F., Weatherspoon, L. J. ,
Majors in the Food and the Savala, L., and Chaison, D.
0216839 Agricultural Sciences (Michigan State University)
Increasing the Number of Minority
Food Inspectors Through
Mentoring and Career-Oriented
Experiential Learning at the Lihono, M., Koo, J., Balogu, D. ,
University of Arkansas at Pine and Buckner, E. (University of
0215409 Bluff Arkansas)
Laboratory Enhancement and Mercado-Iguina, E. and Moyeno,
Curricular Revision for the N. (University of Puerto Rico -
0214572 Veterinary Technology Program Arecibo Campus)
Beef Production From Conception
to Consumption: An Innovative Ericsson, S. A., Will, P. A. , Will,
Program for Hispanic and Other M. E., and Lemons, R. M. (Sul
0214325 Underrepresented Students Ross State University)
Promoting Student Recruitment and
Retention in the Annual Science
Discipline by Enhancing Molecular | Ortiz-Colon, G. and Pagan-
Biology Scientific Instrumentation | Morales, M. (University of Puerto
0214324 for Teaching Rico at Mayaguez)
Developing Global Curricula: An Snyder, L. U., Brendemuhl, J. H. ,
Experiential Learning Approach to | Irani, T. A., Marshall, M. I. ,
Education in Sustainability and Ebner, P. D., and Clement, N. I.
0214190 Entrepreneurship (Purdue University)
Multimedia Development Center
for Agribusiness Curriculum Perey, J. , Zazueta, M. , and
0213782 Enhancement Trainor, K. (Yavapai College)
Veterinarian Technician Training
0211996 Program Dutto, L. S. (College of the Sequoias)



http://cris.csrees.usda.gov/cgi-bin/starfinder/963/crisassist.txt?action=koy9zkJ-_aqNMWzhuVxVh605fLa-P1go8ch45l5VLQq_g96fr
http://cris.csrees.usda.gov/cgi-bin/starfinder/963/crisassist.txt?action=koy9zkJ-_aqNMWzhuVxVh605fLa-P1go8ch4L3mqkWacaVdWWY1r
http://cris.csrees.usda.gov/cgi-bin/starfinder/963/crisassist.txt?action=toy9zGoU_uP4Ycylo19nwInxspnlJyb5_jdo1lbiyy3q_LW8XLqf4
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Accession
Number Title Source

Agriculture Science Education
0210264 Development Program Coen, C. (Puma Community College)

Enhancing K-12 Experiential

Learning in Agriscience Related

Disciplines Through Laboratory-

Based Training and Leadership BROWN, V. M. (Tuskegee
0208019 Development University)

Building Agricultural Community

Capacity Through Education and
0208018 Collaboration Graf, B. (Little Big Horn College)

Tribal College Education Equity Poitre, L. and Lamb, C. (Turtle
0207796 Grants Program Mountaion Community College)

Avery, A. L., Niemi, S. , Mertz, M.

New Career Paths in Agricultural , and Darkazalli, G. (Norfolk
0206909 Education County Agricultural School)

Equine Science - A Joint Initiative

to Promote Postsecondary

Education and Student Preparation

for Equine Science and Copelan, J. P. (Hanna/Westside
0206856 Agribusiness Careers Extension Campus)

Preparing Underrepresented Animal | pendergraft, J. S. (Sul Ross State
0204018 Science Students for Success University)

Increasing Capacity in Agriculture | Archdale, C. S. (Fort Peck Community
0203983 Coursework at Tribal Colleges College)

Enhancing Professional Career Garcia, M. R. , Stanko, R. L. , and

Development of South Texas Laurenz, J. C. (TexasA & M
0203822 Graduate Students University)

Experiencing Entrepreneurialism in | Benson, M. E. (Michigan State
0203720 Animal Sciences University)

Project-Based Learning:

Sustainable Poultry

Production/Processing: A
0203396 Community Partnership Macfarlane, M. S. (Sierra College)

Three Prototypes to Train a

Professional Scientific Work Force

for Agriculture: Animal Science Almond, G. W., Floyd, J. G. , and

and Veterinary Student Food Alley, M. L. (North Carolina State
0200414 Animal Scholars University)



http://cris.csrees.usda.gov/cgi-bin/starfinder/963/crisassist.txt?action=toy9zGoU_uP4Ycylo19nwInxspnlJyb5_jdo1VpQtXacJVxH
http://cris.csrees.usda.gov/cgi-bin/starfinder/963/crisassist.txt?action=toy9zGoU_uP4Ycylo19nwInxspnlJyb5_jdo1rF93O7tJien2Htaw
http://cris.csrees.usda.gov/cgi-bin/starfinder/963/crisassist.txt?action=toy9zGoU_uP4Ycylo19nwInxspnlJyb5_jdo1rF93O7tJien2Htaw
http://cris.csrees.usda.gov/cgi-bin/starfinder/963/crisassist.txt?action=toy9zGoU_uP4Ycylo19nwInxspnlJyb5_jdo1lX9BSlJiVnwL
http://cris.csrees.usda.gov/cgi-bin/starfinder/963/crisassist.txt?action=toy9zGoU_uP4Ycylo19nwInxspnlJyb5_jdo1VpeIAl57tJiXn2Vtaw
http://cris.csrees.usda.gov/cgi-bin/starfinder/963/crisassist.txt?action=toy9zGoU_uP4Ycylo19nwInxspnlJyb5_jdo1VpeIAl57tJiXn2Vtaw
http://cris.csrees.usda.gov/cgi-bin/starfinder/963/crisassist.txt?action=toy9zGoU_uP4Ycylo19nwInxspnlJyb5_jdo1rQtX0AnlX9BSqtJiXn2Hlaw
http://cris.csrees.usda.gov/cgi-bin/starfinder/963/crisassist.txt?action=toy9zGoU_uP4Ycylo19nwInxspnlJyb5_jdo1rQtX0AnlX9BSqtJiXn2Hlaw
http://cris.csrees.usda.gov/cgi-bin/starfinder/963/crisassist.txt?action=toy9zGoU_uP4Ycylo19nwInxspnlJyb5_jdo1CVL5_l-LCAq_wW8XLqf4
http://cris.csrees.usda.gov/cgi-bin/starfinder/963/crisassist.txt?action=toy9zGoU_uP4Ycylo19nwInxspnlJyb5_jdo1CVL5_l-LCAq_wW8XLqf4
http://cris.csrees.usda.gov/cgi-bin/starfinder/963/crisassist.txt?action=toy9zGoU_pP4Ycylo19nwInxspnlJyb5_jdo1rqtXL3Nq_wB8PWY1r
http://cris.csrees.usda.gov/cgi-bin/starfinder/963/crisassist.txt?action=toy9zGoU_pP4Ycylo19nwInxspnlJyb5_jdo1rqtXL3Nq_wB8PWY1r
http://cris.csrees.usda.gov/cgi-bin/starfinder/963/crisassist.txt?action=toy9zGoU_pP4Ycylo19nwInxspnlJyb5_jdo1VUL5SCVLCBNAq_wB8XLqf4
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Accession
Number Title Source
A Novel Dairy Management Weber-Nielsen, M. S. , Muller, L.
Learning Experience for D., Etherton, T. D., and
Undergraduates: The Dairy Ahmadzadeh, A. (Michigan State
0200143 Challenge University)
Enhancing Agricultural Education
Through Learner - Centered
0199894 Curriculum Macfarlane, M. S. (Sierra College)
Digital Image Galleries to Improve
0196208 Teaching Animal Science Hafs, H. (Rutgers University)
Improving the Educational Impact
of 3-D Animations of Signal
Transduction Mechanisms with
0196201 Basic Concepts Modules Moore, J. (University of Georgia)
A National Model for Agroecology | Linker, H. (North Carolina State
0196195 Instruction University)
McConnell, S., Schoenfeld-Tacher,
R., Whalen, L. R. , and Lee, R. E.
0190264 Virtual Farm Animal Anatomy (Colorado State University)



http://cris.csrees.usda.gov/cgi-bin/starfinder/963/crisassist.txt?action=toy9zGoU_pP4Ycylo19nwInxspnlJyb5_jdo1VUL5SCVLCBNAq_wB8XLqf4
http://cris.csrees.usda.gov/cgi-bin/starfinder/963/crisassist.txt?action=toy9zGoU_pP4Ycylo19nwInxspnlJyb5_jdo1OtLWHlJvinwL
http://cris.csrees.usda.gov/cgi-bin/starfinder/963/crisassist.txt?action=toy9zGoU_pP4Ycylo19nwInxspnlJyb5_jdo1VUQe9Aq_gW6fr
http://cris.csrees.usda.gov/cgi-bin/starfinder/963/crisassist.txt?action=toy9zGoU_pP4Ycylo19nwInxspnlJyb5_jdo1rp-XQAnlJvinwL
http://cris.csrees.usda.gov/cgi-bin/starfinder/963/crisassist.txt?action=toy9zGoU_pP4Ycylo19nwInxspnlJyb5_jdo1rp-XQAnlJvinwL
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Appendix B - Food Animal Residue Avoidance Database Termination Reports for KA314

Accession

Number Title Source Dates Amount

0206796 | Food Animal Residues Webb, A. I. 01/Jul/06- $153,204
Avoidance Databank 30/Jun/09

0203158 | Food Animal Residues Craigmill, A. L. | 01/Jul/05- $270.649
Avoidance Databank /FARAD, 30/Jun/08
CA

0203766 | Food Animal Residues Webb, A. I. 01/Jul/05- $154,657
Avoidance Databank /FARAD, 30/Jun/08
FL

0202841 | Food Animal Residues Riviere, J. E.; 01/May/05- $347,978
Avoidance Databank: NC Baynes, R. E.; | 30/Apr/06
Component Gehring, R.
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Appendix C — Animal Systems Hatch-funded Multistate Research Projects

Multi-State Project
Numbers Project Titles

NRSP0O07 A National Agricultural Program for Minor Use Animal Drugs

NRSPO008 National Animal Genome Research Program

NC100 Regional Research Coordination, North Central Region

NC229 Porcine Reproductive and Respiratory Disease: Methods for the integrated control,
prevention and elimination of PRRS in United States Swine Herds

NC1019 Control of Emerging and Re-emerging Poultry Respiratory Diseases in the United
States

NC1020 Beef Cattle Grazing Systems that Improve Production and Profitability While
Minimizing Risk and Environmental Impacts

NC1021 Nitrogen Cycling, Loading, and Use Efficiency in Forage-Based Livestock
Production Systems

NC1027 An integrated approach to control of bovine respiratory diseases

NC1029 Applied Animal Behavior and Welfare

NC1037 Genetic and Functional Genomic Approaches to Improve Production and Quality of
Pork

NC1038 Methods to Increase Reproductive Efficiency in Cattle

NC1040 Metabolic Relationships in Supply of Nutrients for Lactating Cows

NC1041 Enteric Diseases of Swine and Cattle: Prevention, Control and Food Safety

NC1042 Management Systems to Improve the Economic and Environmental Sustainability of
Dairy Enterprises

NC1131 Molecular Mechanisms Regulating Skeletal Muscle Growth and Differentiation

NC1170 Advanced Technologies for the Genetic Improvement of Poultry

NCACO002 Animal Health Advisory Committee

NCACO006 Livestock Production

NCCC042 Committee on Swine Nutrition

NCCCO097 Regulation of Adipose Tissue Accretion in Meat-Producing Animals (NCR97)

NCCC204 The Interface of Molecular and Quantitative Genetics in Plant and Animal Breeding

NCCC208 Nutrition and Management of Feedlot Cattle to Optimize Performance, Carcass Value
and Environmental Compatibility (NCT192)

NCCC209 Agricultural Bioethics

NCDC213 Interpreting Cattle Genomic Data: Biology, Applications and Outreach (NC-1010)

NCERAOQ57 Swine Reproductive Physiology

NCERAOQ87 Beef-Cow-Calf Nutrition and Management Committee (new project)

NCERAO089 Swine Production Management to Enhance Animal Welfare

NCERA190 Increased Efficiency of Sheep Production

NCERA199 Implementation and Strategies for National Beef Cattle Genetic Evaluation (hew
project)

| Multi-State Project Project Titles |
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Numbers
NCERA209 Biosecurity Communications Research and Practices
NE507 Mosquitoes, Disease & Public Health
Poultry Production Systems: Optimization of Production and Welfare Using
NE1022 Physiological, Behavioral and Physical Assessments
NE1027 Ovarian Influences on Embryonic Survival in Ruminants
NE1028 Mastitis Resistance to Enhance Dairy Food Safety
NE1034 Genetic Bases for Resistance and Immunity to Avian Diseases
NEAC002 Animal Science Advisory Committee
S501 Improving Growth and Feed Efficiency in Warmwater Aquaculture
S502 Regional Animal Health Situational Awareness Project
Genetic (Co)Variance of Parasite Resistance, Temperament, and Production Traits of
S1013 Traditional and Non-Bos indicus Tropically Adapted Breeds (S-277)
S1020 Enhancing Reproductive Efficiency of Poultry (S285)
S1027 The Poultry Food System: A Farm to Table Model
Improvement and Sustainability of Channel-Blue Hybrid Catfish Embryo Production
S1031 and Performance
Nutritional and Management Abatement Strategies for Improvement of Poultry Air
S1035 and Water Quality (from W195)
S1037 Integrative Functional and Physiological Genomics of Poultry
Genetic Selection and Crossbreeding to Enhance Reproduction and Survival of Dairy
S1040 Cattle (S-284)
SAC002 Animal Sciences
SCCQ72 Enhancing Reproductive Efficiency in Cattle (S-284)
SCC081 Sustainable Small Ruminant Production in the Southeastern U.S.
SERA009 Aquatic Food Animals from Warm Water Aquaculture
SERAO015 Competitiveness and Sustainability of the Southern Dairy Industry (S-217)
W503 Economic, Environmental, Genetic, and Nutritional Aspects of Grass-Fed Beef
W1004 Marketing, Trade, and Management of Fisheries and Aquaculture Resources
Integrated Approach to Enhance Efficiency of Feed Utilization in Beef Production
W1010 Systems
W1112 Reproductive Performance in Domestic Ruminants
Germ Cell and Embryo Development and Manipulation for the Improvement of
W1171 Livestock
W1173 Stress Factors of Farm Animals and Their Effects on Performance
W2177 Enhancing the Competitiveness and Value of U.S. Beef (from W-1177)
WERAOQ01 Beef Cattle Breeding in the Western Region
Coordination of Sheep and Goat Research and Education Programs for the Western
WERAO039 States
WERA099 Broodstock Management, Genetics and Breeding Programs for Molluscan Shellfish
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Multi-State Project
Numbers Project Titles

Improving ruminant use of forages in sustainable production systems for the western
WERA110 U.S.

Intensive Pasture Management for Sustainable Livestock Production in the Western
WERA1014 US

(information on these projects can be found at http://Igu.umd.edu/lgu_v2/homepages/index.cfm)



http://lgu.umd.edu/lgu_v2/homepages/index.cfm
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Appendix D - Detailed Funding Tables for Primary KAs — CSREES Funding:

CSREES Only Funding tables provide details of agency specific funding for a five fiscal year span for
primary KA activities. The funding sources are agency ONLY funding sources. The grand total of these
funding sources equals CSREES ADMIN funding that is included in the Overall Funding tables Below
are definitions for CSREES funding sources identified in the following funding tables.

e Hatch (HATCH) formula funds are allocated to the States, for the purpose of conducting agricultural
research by the State Agricultural Experiment Stations. Hatch dollars are reported as expenditures in
the following funding tables.

o Moclntire-Stennis (MC-STN) are funds allocated to the States, for the purpose of conducting forestry
research by schools of forestry, land-grant colleges, and State Agricultural Experiment Stations.
Mclntire-Stennis dollars are reported as expenditures in the following funding tables.

o Evans-Allen funds are allocated to the eligible institutions for support of agricultural research by the
1890 Colleges and Tuskegee University. These dollars are reported as expenditures to the Current
Research Information System.

¢ Animal Health and Disease Program formula funds are allocated to eligible institutions for support of
livestock and poultry disease research. These dollars are reported as expenditures to the Current
Research Information System.

o Special Research Grants funds are awarded to eligible institutions for the purpose of conducting
research to facilitate or expand food and agricultural research programs. These dollars are obligated
funds reported in the Current Research Information System.

¢ National Research Initiative (NRI) Competitive Grants awarded to the eligible institutions for the
purpose of conducting research emphasizing natural resources and the environment; nutrition, food
quality, and health; plant systems; animal system; rural development, markets, and trade; and
processing for value-added products. These dollars are obligated funds reported in the Current
Research Information System. These dollars are obligated funds reported in the Current Research
Information System.

¢ Small Business Innovation Research (SBIR) Program grants awarded to eligible institutions for the
purpose of supporting high quality research proposals containing advanced concepts related to
research on forests and related resources; plant production and protection; animal production and
protection; air, water and soils; food science and nutrition; rural and community development;
aquaculture; and industrial applications. These dollars are obligated funds reported in the Current
Research Information System.

e OTHER CSREES funds are CSREES Administered funding programs not included in Hatch,
Mclntire-Stennis, Evans-Allen, Animal Health and Disease, Special Research Grants,
National Research Initiative, or Small Business Innovation Research funding programs.
These include cooperative agreements, and all other agency administered research grants
awarded either competitively or non-competitively. These dollars are obligated funds
reported in the Current Research Information System.

o Smith Lever 3(d) provides the opportunity for 1862 and 1890 Land-Grant Institutions, including
Tuskegee University and West Virginia State University, and the University of the District of
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Columbia to compete for and receive extension funds. Smith Lever 3(d) funds became competitive in
2008, prior to that it was a non-competitive extension funding source for the previously mentioned
institutions. These dollars are obligated funds reported in the Current Research Information System.

Smith Lever 3(b) and (c) funds provide funding for agricultural extension programs at 1862 Land-
grant universities. These dollars are reported as expenditures in the Plan of Work Annual Report.

1890 funds provide funding for agricultural extension programs at 1890 Land-grant universities.
These dollars are reported as expenditures in the Plan of Work Annual Report.
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KA 301: Reproductive Performance of Animals CSREES Dollars

Combined Research and Extension Dollars

Formula -Expenditures/Grant-Obligations in Thousands

Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
Hatch 6,503 6,566 6,175 6,504 6,839 32,587
Mclntire-Stennis 68 65 60 76 82 351
Evans Allen 1,737 1,551 2,054 816 1,006 7,164
Animal Health 144 137 186 255 272 994
Special Grants 752 1,330 1,398 1,986 0 5,466
NRI Grants 4,688 3,937 4,819 3,833 5,837 23,114
SBIR Grants 524 220 545 345 359 1,993
Other CSREES 501 556 575 368 882 2,882
Smith-Lever 3(d) n/a n/a n/a n/a 9 9
Total Reported in CRIS 14,917 14,362 15,811 14,184 15,286 74,560
Smith-Lever 3(b) and (c) n/a n/a n/a n/a 2,413 2,413
1890 Extension n/a n/a n/a n/a 520 520
Total Extension Reported in POW | n/a n/a n/a n/a 2,933 2,933
Total (CSREES Admin) 14,917 14,362 15,811 14,184 18,219 77,493

KA 302: Nutrient Utilization in Animals CSREES Dollars

Combined Research and Extension Dollars

Formula -Expenditures/Grant-Obligations in Thousands
Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
Hatch 6,905 6,865 7,199 7,594 7,950 36,513
Mclntire-Stennis 0 7 5 8 0 20
Evans Allen 1,659 1,903 1,909 1,136 1,280 7,887
Animal Health 86 83 58 69 58 354
Special Grants 1,693 2,074 1,931 2,309 0 8,007
NRI Grants 1,583 2,231 1,695 2,735 3,610 11,854
SBIR Grants 413 145 335 231 40 1,164
Other CSREES 980 860 1,426 880 10 4,156
Smith-Lever 3(d) n/a n/a n/a n/a 0 0
Total Reported in CRIS | 13319 | 14,168 | 14558 | 14,961 | 12,948 69,954
Smith-Lever 3(b) and (c) n/a n/a n/a n/a 2,425 2,425
1890 Extension n/a n/a n/a n/a 419 419
Total Extension Reported in POW | n/a n/a n/a n/a 2,844 2,844
Total (CSREES Admin) 13,319 14,168 14,558 14,961 15,792 72,798
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KA 303: Genetic Improvement of Animals CSREES Dollars

Combined Research and Extension Dollars

Formula -Expenditures/Grant-Obligations in Thousands

Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
Hatch 2,862 3,245 3,135 3,150 3,717 16,109
Mclntire-Stennis 0 0 0 12 27 39
Evans Allen 559 419 447 326 391 2,142
Animal Health 59 24 36 54 38 211
Special Grants 1,854 1,350 1,528 2,231 0 6,963
NRI Grants 1,349 1,239 2,224 1,372 512 6,696
SBIR Grants 436 40 168 219 502 1,365
Other CSREES 1,702 2,094 2,697 2,566 533 9,592
Smith-Lever 3(d) n/a n/a n/a n/a 6 6
Total Reported in CRIS 8,821 8,411 10,235 9,931 5,726 43,124
Smith-Lever 3(b) and (c) n/a n/a n/a n/a 1,280 1,280
1890 Extension n/a n/a n/a n/a 340 340
Total Extension Reported in POW | n/a n/a n/a n/a 1,620 1,620
Total (CSREES Admin) 8,821 8,411 10,235 9,931 7,346 44,744

KA 304: Animal Genome CSREES Dollars

Combined Research and Extension Dollars

Formula -Expenditures/Grant-Obligations in Thousands

Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
Hatch 2,300 2,934 2,991 2,353 2,949 13,527
Mclntire-Stennis 0 0 0 0 0 0
Evans Allen 56 175 309 312 434 1,286
Animal Health 190 41 96 78 52 457
Special Grants 563 797 906 1,261 0 3,527
NRI Grants 2,631 11,331 7,908 9,902 10,372 42,144
SBIR Grants 0 0 0 80 0 80
Other CSREES 84 7 400 155 72 718
Smith-Lever 3(d) n/a n/a n/a n/a 0 0
Total Reported in CRIS 5,824 15,285 12,609 14,141 13,879 61,738
Smith-Lever 3(b) and (c) n/a n/a n/a n/a 235 235
1890 Extension n/a n/a n/a n/a 0 0
Total Extension Reported in POW | n/a n/a n/a n/a 235 235
Total (CSREES Admin) 5,824 15,285 12,609 14,141 14,114 61,973
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KA 305: Animal Physiological Processes CSREES Dollars

Combined Research and Extension Dollars

Formula -Expenditures/Grant-Obligations in Thousands

Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
Hatch 4,220 3,953 3,410 3,586 4,066 19,235
Mclntire-Stennis 134 30 0 1 0 165
Evans Allen 1,542 1,859 1,265 739 830 6,235
Animal Health 130 83 99 173 153 638
Special Grants 597 673 398 309 0 1,977
NRI Grants 4,382 1,928 4,163 3,403 2,651 16,527
SBIR Grants 371 16 0 0 260 647
Other CSREES 26 90 260 170 0 546
Smith-Lever 3(d) n/a n/a n/a n/a 35 35
Total Reported in CRIS | 11 402 8,632 9,595 8,381 7,994 46,004
Smith-Lever 3(b) and (c) n/a n/a n/a n/a 580 580
1890 Extension n/a n/a n/a n/a 58 58
Total Extension Reported in POW | n/a n/a n/a n/a 638 638
Total (CSREES Admin) 11,402 8,632 9,595 8,381 8,632 46,642
KA 306: Environmental Stress in Animals CSREES Dollars
Combined Research and Extension Dollars
Formula -Expenditures/Grant-Obligations in Thousands
Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
Hatch 1,014 1,086 1,351 968 1,053 5,472
Mclntire-Stennis 0 0 0 26 42 68
Evans Allen 0 0 0 27 62 89
Animal Health 15 24 13 39 19 110
Special Grants 190 1,030 315 210 0 1,745
NRI Grants 141 0 341 183 1,453 2,118
SBIR Grants 0 24 187 0 24 235
Other CSREES 0 0 41 483 0 524
Smith-Lever 3(d) n/a n/a n/a n/a 0 0
Total Reported in CRIS 1,360 2,164 2,248 1,936 2,653 10,361
Smith-Lever 3(b) and (c) n/a n/a n/a n/a 594 594
1890 Extension n/a n/a n/a n/a 39 39
Total Extension Reported in POW | n/a n/a n/a n/a 633 633
Total (CSREES Admin) 1,360 2,164 2,248 1,936 3,286 10,994
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KA 307: Animal Production Management System CSREES Dollars

Combined Research and Extension Dollars

Formula -Expenditures/Grant-Obligations in Thousands

Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
Hatch 3,221 3,488 3,565 3,473 4,161 17,908
Mclntire-Stennis 0 0 2 2 1 5
Evans Allen 2,014 2,354 2,389 2,716 2,502 11,975
Animal Health 49 11 41 27 59 187
Special Grants 4,810 2,639 2,887 3,367 0 13,703
NRI Grants 100 1,228 621 1,050 2,286 5,285
SBIR Grants 414 296 317 261 346 1,634
Other CSREES 2,529 3,202 3,902 3,552 2,500 15,685
Smith-Lever 3(d) n/a n/a n/a n/a 354 354
Total Reported in CRIS 13,137 13,218 13,724 14,448 12,209 66,736
Smith-Lever 3(b) and (c) n/a n/a n/a n/a 7,392 7,392
1890 Extension n/a n/a n/a n/a 1,552 1,552
Total Extension Reported in POW | n/a n/a n/a n/a 8,944 8,944
Total (CSREES Admin) 13,137 13,218 13,724 14,448 21,152 75,679
KA 308: Improved Animal Products (Before Harvest) CSREES Dollars
Combined Research and Extension Dollars
Formula -Expenditures/Grant-Obligations in Thousands
Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
Hatch 948 1,071 1,126 958 1,058 5,161
Mclntire-Stennis 0 0 0 0 0 0
Evans Allen 118 144 140 178 337 917
Animal Health 20 22 42 60 31 175
Special Grants 410 1,189 1,172 744 0 3,515
NRI Grants 29 5 255 2,500 1,033 3,822
SBIR Grants 150 0 60 32 87 329
Other CSREES 206 194 209 690 147 1,446
Smith-Lever 3(d) n/a n/a n/a n/a 63 63
Total Reported in CRIS 1,881 2,625 3,004 5,162 2,756 15,428
Smith-Lever 3(b) and (c) n/a n/a n/a n/a 1,012 1,012
1890 Extension n/a n/a n/a n/a 132 132
Total Extension Reported in POW | n/a n/a n/a n/a 1,144 1,144
Total (CSREES Admin) 1,881 2,625 3,004 5,162 3,900 16,572




Animal Systems Portfolio Appendices 16

KA 311: Animal Diseases CSREES Dollars

Combined Research and Extension Dollars

Formula -Expenditures/Grant-Obligations in Thousands

Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
Hatch 5,045 5,082 4,974 5,100 6,565 26,766
Mclntire-Stennis 0 0 0 0 0 0
Evans Allen 557 197 132 134 272 1,292
Animal Health 2,850 2,736 2,867 2,891 2,788 14,132
Special Grants 2,874 1,808 3,048 3,838 0 11,568
NRI Grants 6,548 19,819 11,152 8,936 9,356 55,811
SBIR Grants 746 1,031 874 775 1,476 4,902
Other CSREES 3,043 3,954 3,250 4,031 4,780 19,058
Smith-Lever 3(d) n/a n/a n/a n/a 85 85
Total Reported in CRIS 21,663 34,627 26,297 25,705 25,322 133,614
Smith-Lever 3(b) and (c) n/a n/a n/a n/a 2,278 2,278
1890 Extension n/a n/a n/a n/a 526 526
Total Extension Reported in POW | n/a n/a n/a n/a 2,804 2,804
Total (CSREES Admin) 21,663 34,627 26,297 25,705 28,126 136,418
KA 312: External Parasites and Pests of Animals CSREES Dollars
Combined Research and Extension Dollars
Formula -Expenditures/Grant-Obligations in Thousands
Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
Hatch 790 1,071 971 1,045 812 4,689
Mclntire-Stennis 0 0 0 0 0 0
Evans Allen 0 0 0 0 0 0
Animal Health 185 200 314 221 94 1,014
Special Grants 280 497 432 443 350 2,002
NRI Grants 567 3 678 364 637 2,249
SBIR Grants 371 661 160 376 346 1,914
Other CSREES 456 292 0 187 172 1,107
Smith-Lever 3(d) n/a n/a n/a n/a 22 22
Total Reported in CRIS 2,649 2,724 2,555 2,636 2,433 12,997
Smith-Lever 3(b) and (c) n/a n/a n/a n/a 339 339
1890 Extension n/a n/a n/a n/a 140 140
Total Extension Reported in POW | n/a n/a n/a n/a 479 479
Total (CSREES Admin) 2,649 2,724 2,555 2,636 2,912 13,476
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KA 313: Internal Parasites in Animals CSREES Dollars

Combined Research and Extension Dollars

Formula -Expenditures/Grant-Obligations in Thousands

Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
Hatch 415 359 225 156 333 1,488
MclIntire-Stennis 0 0 0 0 0 0
Evans Allen 0 295 559 497 409 1,760
Animal Health 269 264 191 208 153 1,085
Special Grants 171 112 97 125 50 555
NRI Grants 774 699 202 893 1,154 3,722
SBIR Grants 0 80 296 0 16 392
Other CSREES 0 102 574 0 648 1,324
Smith-Lever 3(d) n/a n/a n/a n/a 0 0
Total Reported in CRIS 1,629 1,911 2,144 1,879 2,763 10,326
Smith-Lever 3(b) and (c) n/a n/a n/a n/a 248 248
1890 Extension n/a n/a n/a n/a 107 107
Total Extension Reported in POW | n/a n/a n/a n/a 355 355
Total (CSREES Admin) 1,629 1,911 2,144 1,879 3,118 10,681

KA 314: Toxic Chemicals, Poisonous Plants and Naturally Occurring Toxins and Other Hazards

Affecting Animals CSREES Dollars

Combined Research and Extension Funding

Formula -Expenditures/Grant-Obligations in Thousands

Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
Hatch 807 689 606 587 758 3,447
Mclntire-Stennis 94 59 85 65 136 439
Evans Allen 70 14 0 0 0 84
Animal Health 125 72 96 74 63 430
Special Grants 102 0 15 0 25 142
NRI Grants 30 4 0 0 919 953
SBIR Grants 0 71 0 0 0 71
Other CSREES 221 0 58 228 36 543
Smith-Lever 3(d) n/a n/a n/a n/a 0 0
Total Reported in CRIS 1,449 909 860 954 1,937 6,109
Smith-Lever 3(b) and (c) n/a n/a n/a n/a 100 100
1890 Extension n/a n/a n/a n/a 8 8
Total Extension Reported in POW | n/a n/a n/a n/a 108 108
Total (CSREES Admin) 1,449 909 860 954 2,045 6,217
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KA 315: Animal Welfare, Well Being, and Protection CSREES Dollars

Combined Research and Extension Dollars

Formula -Expenditures/Grant-Obligations in Thousands

Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
Hatch 623 633 722 736 831 3,545
Mclntire-Stennis 18 24 32 33 48 155
Evans Allen 0 0 0 0 0 0
Animal Health 210 190 147 124 190 861
Special Grants 0 317 258 79 0 654
NRI Grants 592 830 1,867 1,528 1,442 6,259
SBIR Grants 0 160 744 296 80 1,280
Other CSREES 109 419 2 53 131 714
Smith-Lever 3(d) n/a n/a n/a n/a 8 8
Total Reported in CRIS 1,552 2,573 3,772 2,849 2,729 13,475
Smith-Lever 3(b) and (c) n/a n/a n/a n/a 1,504 1,504
1890 Extension n/a n/a n/a n/a 100 100
Total Extension Reported in POW | n/a n/a n/a n/a 1,603 1,603
Total (CSREES Admin) 1,552 2,573 3,772 2,849 4,332 15,078
KA 721: Insects and Other Pests Affecting Humans CSREES Dollars
Combined Research and Extension Dollars
Formula -Expenditures/Grant-Obligations in Thousands
Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
Hatch 627 686 743 790 1,097 3,943
Mclintire-Stennis 17 16 19 0 0 52
Evans Allen 0 0 0 0 51 51
Animal Health 3 4 3 2 3 15
Special Grants 357 205 216 163 40 981
NRI Grants 156 412 1 377 626 1,572
SBIR Grants 75 80 96 0 0 251
Other CSREES 160 260 813 147 201 1,581
Smith-Lever 3(d) n/a n/a n/a n/a 2 2
Total Reported in CRIS 1,395 1,663 1,891 1,479 2,019 8,447
Smith-Lever 3(b) and (c) n/a n/a n/a n/a 289 289
1890 Extension n/a n/a n/a n/a 7 7
Total Extension Reported in POW | n/a n/a n/a n/a 296 296
Total (CSREES Admin) 1,395 1,663 1,891 1,479 2,315 8,743
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KA 722: Zoonotic Diseases and Parasites Affecting Humans CSREES Dollars

Combined Research and Extension Dollars

Formula -Expenditures/Grant-Obligations in Thousands

Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
Hatch 274 251 385 667 1,143 2,720
Mclntire-Stennis 0 0 0 0 0 0
Evans Allen 0 0 0 0 0 0
Animal Health 36 58 62 200 192 548
Special Grants 19 96 186 660 0 961
NRI Grants 2 0 1,400 521 406 2,329
SBIR Grants 30 0 47 0 20 97
Other CSREES 33 291 58 63 340 785
Smith-Lever 3(d) n/a n/a n/a n/a 0 0
Total Reported in CRIS 394 696 2,138 2,111 2,101 7,440
Smith-Lever 3(b) and (c) n/a n/a n/a n/a 617 617
1890 Extension n/a n/a n/a n/a 15 15
Total Extension Reported in POW | n/a n/a n/a n/a 631 631
Total (CSREES Admin) 394 696 2,138 2,111 2,732 8,071
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Appendix E - Detailed Funding Tables for Primary KAs — All Known Funding

Overall Funding tables provide financial information regarding outside funding sources and their
contribution to agency activities, for a five fiscal year span. The grand total of these funding sources
amounts to the total funding for agency activities, including internal and external funding.

e CSREES ADMIN funds are expenditures of formula grant and other grant funding administered by
CSREES and distributed to the State Agricultural Experiment Stations (SAES) and Other
Cooperating Institutions (OCI). The programs included are Hatch, Mclntire Stennis, Evans Allen,
Animal Health, Special Grants, Competitive Grants, Small Business Innovation Research Grants,
Other CSREES grant, Smith-Lever 3(d), Smith-Lever 3(b) and (c), and 1890 Extension programs.

e Other USDA funds are expenditures of funds received by the SAES and other cooperating institutions
from contracts, grants, or cooperative agreements, with one of the USDA research agencies other than
CSREES.

e Other Federal (FED) funds are expenditures of funds by USDA agencies, the SAES and other
cooperating institutions received from federal sources, outside of USDA, through contracts, grants,
and cooperative agreements directly with other federal agencies.

e State Appropriations (APPR) funds are expenditures of funds by the SAES and other cooperating
institutions received from sources outside of the federal government. Direct appropriations from
individual state governments.

e OTHER NON-Federal (FED) funds are expenditures of funds by USDA agencies, the SAES and
other cooperating institutions received from sources outside of the federal government. Sources
include the sale of products (self generated), industry grants, and miscellaneous non federal sources
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KA 301: Reproductive Performance of Animals Overall Dollars

Combined Research and Extension Dollars

$ in the thousands

Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
CSREES Admin 14,916 14,362 15,811 14,184 18,219 77,492
Other USDA 702 880 1,425 1,377 1,292 5,676
Other Federal 8,387 7,035 6,788 5,019 4,880 32,109
State Appr. 33,933 28,059 30,363 28,818 28,932 150,105
Other Non-Fed 13,016 12,088 11,768 12,528 13,071 62,471
Total 70,956 62,423 66,154 61,924 63,462 324,919
KA 302: Nutrient Utilization in Animals Overall Dollars
Combined Research and Extension Dollars
$ in the thousands
Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
CSREES Admin 13,320 14,167 14,558 14,961 15,792 72,798
Other USDA 1,188 1,312 1,105 1,052 1,606 6,263
Other Federal 2,486 2,713 2,392 2,883 2,765 13,239
State Appr. 35,322 35,443 36,334 35,805 37,798 180,702
Other Non-Fed 20,333 23,826 20,843 24,515 26,045 115,562
Total 72,647 77,462 75,232 79,217 81,162 385,720
KA 303: Genetic Improvement of Animals Overall Dollars
Combined Research and Extension Dollars
$ in the thousands
Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
NO. Proj 288 292 292 293 279 1444
CSREES Admin 8,821 8,411 10,235 9,931 7,346 44,744
Other USDA 646 836 666 751 663 3,562
Other Federal 3,959 3,959 5,911 6,117 6,481 26,427
State Appr. 16,354 14,682 16,106 18,015 15,563 80,720
Other Non-Fed 11,300 10,018 10,772 11,133 11,207 54,430
Total 41,079 37,907 43,690 45,946 39,640 208,262
KA 304: Animal Genome Overall Dollars
Combined Research and Extension Dollars
$ in the thousands
Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
CSREES Admin 5,825 15,285 12,609 14,141 14,114 61,974
Other USDA 985 970 1,035 1,096 738 4,824
Other Federal 4,182 4,376 6,170 7,675 7,838 30,241
State Appr. 9,779 12,027 12,462 15,263 15,671 65,202
Other Non-Fed 3,570 7,977 8,163 8,508 8,761 36,979
Total 24,339 40,636 40,439 46,683 46,887 198,984
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KA 305: Animal Physiological Processes Overall Dollars

Combined Research and Extension Dollars

$ in the thousands

Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
CSREES Admin 11,402 8,632 9,595 8,381 8,632 74,331
Other USDA 554 945 607 499 1,134 3,739
Other Federal 16,760 20,717 20,333 18,072 18,913 94,795
State Appr. 22,972 21,327 21,862 25,080 21,051 112,292
Other Non-Fed 9,324 8,388 6,760 7,294 6,954 38,720
Total 61,012 60,009 59,157 59,326 56,046 | 295,550
KA 306: Environmental Stress in Animals Overall Dollars
Combined Research and Extension Dollars
$ in the thousands
Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
CSREES Admin 1,359 2,163 2,248 1,935 3,286 10,991
Other USDA 630 850 877 922 551 3,830
Other Federal 1,475 2,338 2,011 1,475 499 7,798
State Appr. 8,016 7,758 6,717 7,358 4,776 34,625
Other Non-Fed 3,628 4,353 4,000 4,900 3417 | 20,298
Total 15,108 17,461 15,853 16,590 11,896 76,908
KA 307: Animal Production Management System Overall Dollars
Combined Research and Extension Dollars
$ in the thousands
Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
CSREES Admin 13,138 13,218 13,726 14,447 21,152 75,681
Other USDA 553 433 788 506 813 3,093
Other Federal 1,239 1,282 4,692 1,251 1,732 10,196
State Appr. 17,338 19,422 19,147 17,961 19,681 93,549
Other Non-Fed 8,639 13,162 8,901 7,535 9,372 47,609
Total 40,907 47,518 47,253 41,701 43,808 | 221,187
KA 308: Improved Animal Products (Before Harvest) Overall Dollars
Combined Research and Extension Dollars
$ in the thousands
Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
CSREES Admin 1,881 2,624 3,005 5,162 3,900 16,572
Other USDA 280 310 332 103 335 1,360
Other Federal 697 834 818 689 900 3,938
State Appr. 5,030 5,386 5,249 3,987 4,008 23,660
Other Non-Fed 2,721 3,119 2,252 2,939 1,666 12,697
Total 10,609 12,272 11,656 12,880 9,666 57,083
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KA 311: Animal Diseases Overall Dollars

Combined Research and Extension Dollars

$ in the thousands

Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
CSREES Admin 21,662 34,627 26,296 25,707 28,126 | 136,418
Other USDA 6,510 6,470 6,362 6,764 6,654 | 32,760
Other Federal 46,292 48,348 58,640 60,470 58,962 | 272,712
State Appr. 46,945 45,610 44,754 47,863 46,749 | 231,921
Other Non-Fed 29,332 30,568 30,246 31,955 34,507 | 156,608
Total 150,741 165,623 166,298 172,760 172,193 | 827,615
KA 312: External Parasites and Pests of Animals Overall Dollars
Combined Research and Extension Dollars
$ in the thousands
Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
CSREES Admin 2,649 2,724 2,555 2,636 2,912 13,476
Other USDA 274 298 80 388 157 1,197
Other Federal 981 1,101 1,478 1,068 1,322 5,950
State Appr. 3,489 3,644 3,523 4,086 3,470 18,212
Other Non-Fed 948 1,012 1,324 1,472 1,298 6,054
Total 8,342 8,779 8,959 9,650 8,680 44,410
KA 313: Internal Parasites in Animals Overall Dollars
Combined Research and Extension Dollars
$ in the thousands
Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
CSREES Admin 1,630 1,912 2,144 1,879 3,118 10,683
Other USDA 290 220 355 239 377 1,481
Other Federal 738 1,356 1,697 1,692 942 6,425
State Appr. 4,105 4,187 4,313 3,909 4,574 21,088
Other Non-Fed 989 1,116 1,060 973 873 5,011
Total 7,752 8,791 9,568 8,693 9,528 44,332

KA 314: Toxic Chemicals, Poisonous Plants and Naturally Occurring Toxins and Other Hazards
Affecting Animals Overall Dollars

Combined Research and Extension Dollars

$ in the thousands

Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
CSREES Admin 1,449 909 860 954 2,045 6,217
Other USDA 905 936 1,154 572 651 4,218
Other Federal 7,234 6,530 7,484 8,020 5,856 35,124
State Appr. 8,779 7,338 7,867 7,375 8,201 39,560
Other Non-Fed 2,847 4,132 3,209 3,679 3,286 17,153

Total 21,215 19,847 20,573 20,600 19,932 | 102,167
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KA 315

: Animal Welfare, Well Being, and Protection CSREES Dollars

Combined Research and Extension Dollars

$ in the thousands

Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
CSREES Admin 1,552 2,573 3,771 2,849 4,332 15,077
Other USDA 713 500 381 278 392 2,264
Other Federal 1,049 1,597 1,994 3,221 3,671 11,532
State Appr. 5,704 5,107 5,419 7,332 6,231 29,793
Other Non-Fed 1,509 1,673 1,829 2,530 3,428 10,969
Total 10,529 11,450 13,393 16,208 16,452 68,032
KA 721: Insects and Other Pests Affecting Humans Overall Dollars
Combined Research and Extension Dollars
$ in the thousands
Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
CSREES Admin 1,395 1,663 1,889 1,479 2,315 8,741
Other USDA 223 246 309 383 531 1,692
Other Federal 2,909 4,318 4,340 4,101 5,938 21,606
State Appr. 5,390 4,454 5,136 6,856 8,235 30,071
Other Non-Fed 2,263 2,883 2,294 2,743 3,475 13,658
Total 12,180 13,564 13,967 15,562 20,200 75,473
KA 722: Insects and Other Pests Affecting Humans Overall Dollars
Combined Research and Extension Dollars
$ in the thousands
Funding Source FY 2003 | FY 2004 | FY 2005 | FY 2006 | FY 2007 Total
CSREES Admin 393 697 2,138 2,111 2,732 8,071
Other USDA 150 304 297 451 223 1,425
Other Federal 2,378 2,490 2,863 5,362 6,128 19,221
State Appr. 2,299 2,837 3,043 5,143 8,489 21,811
Other Non-Fed 638 962 917 985 1,613 5,115
Total 5,860 7,290 9,257 14,051 18,555 55,013




Animal Systems Portfolio Appendices 25

Appendix F — Programs Supporting the Animal Systems Portfolio

Programs Related to Portfolio:

Name of Program

Contribution to Portfolio

Hatch

Formula research grant program to the 1862 land grant universities that provides
broad funding, including support for this portfolio

Evans-Allen

Formula research grant program to the 1890 land grant universities that provides
broad funding, including support for this portfolio

National Research
Initiative

Broad competitive research grants program that provides broad funding, including
support for this portfolio

Animal Health and
Disease/Section 1433

Formula research grant program that provides broad funding to accredited State
schools or colleges of veterinary medicine or agricultural experiment stations that
conduct animal health and disease research.

Smith-Lever 3(b) and
(©

Formula extension grant program to the 1862 land grant universities that provides
broad funding, including support for this portfolio

Federal Admin Grants

Congress directed funds to CSREES to administer certain funds to individual
investigators at universities or consortia of universities or further distributed on a
competitive basis by the recipient institution.

Food and Agriculture
Defense Initiative

Congressional appropriation for integrated activities supporting National Plant and
Animal Diagnostic Networks and Extension Disaster Education Network

Special Grants

Congressional Earmarks

Minor Use Animal
Drugs

Broad competitive research grants program that provides broad funding, including
support for this portfolio

Veterinary Medical
Services Act

Veterinary Medicine Loan Repayment Program authorizing the Secretary of
Agriculture to carry out a program of entering into agreements with veterinarians
under which they agree to provide veterinary services in veterinarian shortage
situations
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Animal System Portfolio Partnering Agencies and Organizations

Name of Program Agency Type Frequency of
Contacts/Meetings

Agricultural Research Service USDA Agency Monthly
(ARS)
Animal Plant Health Inspection | USDA Agency Weekly
Service (APHIS)
Economic Research Service USDA Agency Annually
(ERS)
Food Safety and Inspection USDA Agency Monthly
Service (FSIS)
Foreign Agricultural Service USDA Agency Weekly
(FAS)
USDA Office of Homeland USDA Office Weekly
Security
Department Of Defense (DOD) | U.S. Department Monthly
Department of Homeland U.S. Department Weekly
Security (DHS)
Department of Health and U.S. Department Monthly
Human Services (HHS)
Food and Drug Administration Non-USDA Federal Agency Monthly
Center for Veterinary Medicine
(FDA)
National Institutes of Health Non-USDA Federal Agency Monthly
(NIH)
Centers for Disease Control Non-USDA Federal Agency Monthly
(CDC)
Department of the Interior (DOI) | U.S. Department Monthly
Environmental Protection U.S. Department Monthly
Agency (EPA)
National Science Foundation U.S. Department Monthly
(NSF)
National Oceanic and U.S. Department Monthly
Atmospheric Administration
(NOAA)
Office of Management and U.S. Department Quarterly
Budget (OMB)
Office of Science and White House Office Monthly
Technology Policy (OSTP
US Agency for International Non-USDA Federal Agency Quarterly
Development (USAID)
US Geological Survey (USGS) | Non-USDA Federal Agency Quarterly
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Animal System Portfolio Partnering Agencies and Organizations

Name of Program

Agency Type

Frequency of
Contacts/Meetings

Veterans Administration (VA) U.S. Department Quarterly

Academy of Veterinary Professional Society and Annually

Consultants Organization

American Association of Avian | Professional Society and Annually

Pathologists Organization

American Association of Bovine | Professional Society and Annually

Practitioners Organization

American Association of Professional Society and Quarterly

Veterinary Medical Colleges Organization

American Association of Professional Society and Annually

Extension Veterinarians Organization

American Association of Equine | Professional Society and Annually

Practitioners Organization

American Association of Swine | Professional Society and Annually

Veterinarians Organization

American Dairy Science Professional Society and Annually

Association Organization

American Society of Animal Professional Society and Annually

Science Organization

American Humane Association | Professional Society and Quarterly
Organization

American Veterinary Medical Professional Society and Quarterly

Association Organization

Association of Veterinarians in | Professional Society and Annually

Turkey Production (AVTP) Organization

Council for Agricultural Science | Professional Society and Quarterly

and Technology (www.cast- Organization

science.org)

Morris Animal Foundation

National Institute for American | Professional Society and Annually

Agriculture Organization

Society for the Study of Professional Society and Annually

Reproduction

Organization

American Association of
Veterinary Laboratory
Diagnosticians (AAVLD)

Professional Society and
Organization

Twice Annually

US Animal Health Association

Professional Society and
Organization

Twice Annually

American Horse Council Industry Annually
Animal Agriculture Coalition Industry Annually
American Sheep Industry Industry Annually

Association
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Animal System Portfolio Partnering Agencies and Organizations

Name of Program Agency Type Frequency of
Contacts/Meetings
Biotechnology Industry Industry Annually
Organization
Catfish Farmers of America Industry Annually
Grayson-Jockey Club Research | Industry Annually
Foundation
National Cattlemen’s Beef Industry Annually
Association
National Chicken Council Industry Annually
National Milk Producers Industry Annually
Federation
National Pork Producer Council | Industry Annually
National Pork Board Industry Annually
US Egg & Poultry Association Industry Annually
Numerous US and foreign Others Continually

universities and colleges via
CSREES grants

(competitive, formula, special
grants, cooperative agreements)
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Appendix H — Animal Systems Collaborative Efforts with Other Agencies and
Organizations

Being knowledgeable about what other agencies and organizations are doing is important to
ensure complementarity of programs, to avoid duplication of efforts, and to prevent unnecessary
overlap in activities. Based on the knowledge of what others are doing in the animal production
and health landscape, Animal Systems NPLs initiate efforts, participate in cooperative
endeavors, and conduct joint programming. Examples are provided below of how Animal
Systems leverages its resources with what others are doing, how Animal Systems complements
and supports what others are doing, how Animal Systems links its priorities to what others are
doing, and how Animal Systems integrates its unique strengths into what others are doing. One
of those unique roles is CSREES’ being the primary agency within USDA to provide extramural
funding for research, education and extension programs. The focus on extramural funding that
supports solutions for Animal Systems problems clearly separates CSREES from other USDA
agencies, such as ARS that focuses on complementary intramural research (but not education or
extension), or APHIS that provides leadership for regulatory activities. The Animal Systems
portfolio is based on a dynamic and vibrant relationship with a wide breadth of partners and
stakeholders. For example, National Program Leaders link to university researchers, educators,
and extension experts, Federal, State and Local agencies, professional societies and
organizations, commodity organizations, consumer groups, advisory committees, farmers and
ranchers, Experiment Station and Extension leadership, the Office of Science and Technology
Policy (OSTP), and Congress. All serve to provide direct or indirect feedback that assists in
identifying needs and establishing priorities to assure a high relevancy of programs within the
Portfolio.

Examples of what others are doing and how Animal Systems leverages, supports, links, and
integrates with those activities -

1. ARS-CSREES Animal Health Team:
National Program Leaders, and others working in animal health, from both ARS and
CSREES meet monthly (rotating between Beltsville and Washington, DC) to coordinate
portfolios. Frequent phone and email contact occurs in between monthly sessions.

2. ARS and CSREES Joint Stakeholder Workshops:
The Animal Systems portfolio conducts joint workshops with ARS for all of its program
areas. For example, every five years, two day National Stakeholder Workshops are convened
to help inform program direction at both agencies for the subsequent 3-5 years (Aquaculture
Stakeholder Workshop (2008; 2003); Animal Disease Stakeholder Workshop (2005); and,
Animal Production Stakeholder Workshop (2006)). A joint ARS-CSREES Animal
Production and Protection Stakeholder Workshop is planned for 2010. In between the five
year workshops, ARS and CSREES partner to conduct smaller, more focused workshops or
discussion on various topics and also with commodities (e.g., National Pork Board and
National Pork Producer Council Stakeholder Meeting: November 19-20, 2008).
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3. ARS-APHIS-CSREES Animal Health Executive Team:
In 2007, an ARS-APHIS-CSREES Animal Health Executive Team was established. Prior to
this, good coordination existed among the three agencies; however, no formal mechanism for
interactions throughout the year, and that covered all of APHIS’ program diseases, was in
place. This team convenes quarterly to coordinate all three portfolios relative to APHIS
research priorities. In addition, the team sponsors an annual two-day APHIS Research
Priorities Animal Health Conference for program and field staff from the three agencies. The
purpose of the meeting is to update, prioritize, and plan future research that directly supports
APHIS regulatory programs and develop research plans that are responsive to the needs of
animal agriculture and our stakeholders. The outcome of the meeting is not only a list of
research priorities, but the development of concrete plans for maximizing the impact of
current and future research projects that support APHIS regulatory programs. For example,
ad hoc teams have been established for APHIS program diseases that include representatives
from ARS, APHIS, and relevant university partners.

4. Through leadership on Interagency Working Groups (IWGs), Animal Systems National
Program Leaders articulate agricultural priority needs, while working to leverage CSREES
resources with other agencies to respond to intersecting mission areas. For example:

a. The Subcommittee on Foreign Animal Disease Threats (Office of Science and
Technology Policy (OSTP), National Science and Technology Council (NSTC)) includes
members from USDA-ARS, USDA-CSREES, USDA-APHIS, DHS, DOD, EPA, HHS,
NSF, Dept. of Interior, and Dept. of State. Development of documents such as
“Protecting Against High Consequence Animal Diseases: Research & Development Plan
for 2008-2012” enables partner agencies to better synergize resources towards common
goals. Thus far, a direct result was the initiation of a joint NSF-DHS-USDA competitive
program that launched a $16 million dollar National Institute for Mathematical and
Biological Synthesis (NIMBIo0S) at the University of Tennessee-Knoxville in 2008.
NIMBIoS will bring together small “working groups” of researchers from mathematics,
agriculture, biomedicine, economics, statistics, molecular biology, bioinformatics, social
sciences and other fields to approach very specific issues that face the country, including
foreign animal disease threats. It is anticipated that more than 600 researchers each year
will travel to Knoxville for working groups or conferences hosted by NIMBioS.

b. The Experimental Program to Stimulate Competitive Research (EPSCoR) Interagency
Working Group consists of representatives from USDA, NSF, NIH, EPA, DOD, and
DOE. The EPSCoR program exists to ensure that states that have not been as competitive
with various Federal agencies have opportunities to improve competitiveness. By sharing
evolving best management practices for each agency’s programs, and sponsoring a joint
annual meeting for stakeholders, individual agencies are able to maintain unique
characteristics for each of their stakeholders while learning from others’ experiences.

c. The Interagency Working Group on Domestic Animal Genomics (Committee On
Science, NSTC) consists of USDA (ARS and CSREES), DOE, HHS, DHS, USAID,
FDA, NSF, as well as OMB and OSTP representing the Executive Office of the
President. Individual agencies share their efforts and interest in utilization of animal
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genomic information and resources for improving animal production, animal health, and
for using domestic animals as models for biomedical research. The “Blueprint for USDA
Efforts in Agricultural Animal Genomics: 2008-2017”
(http://www.ars.usda.gov/SP2UserFiles/Place/00000000/NPS/APP/USDABIueprintProof
s7-27-07.pdf), for example, is guiding strategic investments by ARS and CSREES and
allowing other federal agencies to complement those activities where mission areas
overlap.

The International Science and Technology Memorandum of Understanding with the
Government of Pakistan. CSREES is a member of the USDA leadership team that
coordinates several work groups related to science and education collaboration in
agricultural and animal health science with the Government of Pakistan. Animal vaccine
development workshops in Pakistan were organized, as well as placement of Pakistani
research scientists in various USDA labs for trainings in avian influenza and other
communicable disease of animal and public health relevance.

APHIS, NOAA, USFWS, CSREES, Land Grant Universities, and state agencies
collaborated to develop a National Aquatic Animal Health Plan. The Plan fosters an
interagency approach through key state and local partnerships on aquatic animal diseases
of significant importance to the aquaculture industry and native fisheries. This Plan was
prepared by an interagency National Aquatic Animal Health Task Force under the
auspices of the Joint Subcommittee on Aquaculture (JSA) chaired by CSREES. The JSA
functions under the Committee on Science of the National Science and Technology
Council. Of particular interest to CSREES are sections of the Plan that address disease
management, prevention and control; research and development; and outreach and
education.

CSREES took a lead role in mobilizing national expertise and providing rapid response
through applied research to gain critical knowledge about a new strain of viral
hemorrhagic septicemia (VHS) that has caused widespread mortalities of numerous fish
species of economic importance in the Great Lakes region, including several that are
farm-raised. This pathogen is considered by many nations and international organizations
to be one of the most important viral pathogens of finfish. Three CSREES Regional
Aguaculture Centers have coordinated research and extension education programs to
address critical regional needs. CSREES is also collaborating with ARS, USGS and
APHIS, a professional organization, and numerous Land Grant Universities to coordinate
research projects aligned with a common national VVHS strategic research plan. Lastly,
CSREES was a catalyst to create the VHS Education Alliance to assist APHIS plan and
implement a national public education campaign to combat the spread of this pathogen.
The Alliance partners include Land Grant Universities and Sea Grant institutions, state
natural resource agencies, and several federal agencies with education and outreach
missions. The Alliance has proven its effectiveness and APHIS plans to use it as a model
for public education needs related to other animal diseases.

The Prion Science Interagency Working Group (Office of Science and Technology
Policy (OSTP); Subcommittee on Science, National Science and Technology Council



http://www.ars.usda.gov/SP2UserFiles/Place/00000000/NPS/APP/USDABlueprintProofs7-27-07.pdf
http://www.ars.usda.gov/SP2UserFiles/Place/00000000/NPS/APP/USDABlueprintProofs7-27-07.pdf
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(NSTC)) includes members from USDA-ARS, USDA-CSREES, USDA-APHIS, DHS,
DOD, HHS-FDA, HHS-CDC, HHS-NIH, USGS, VA, NSF, and EPA. The Prion Science
IWG is addressing several prion disease-related issues including 1) nature of the agent
and determinants of transmissibility, 2) potential treatments and clinical science, 3)
pathobiology and diagnostics, 4) environmental persistence and decontamination and 5)
epidemiology and surveillance. CSREES serves on four of these five task force groups,
along with colleagues from other federal agencies.

h. The European Commission(EC)-US Animal Genomics & Bioinformatics Taskforce
(http://ec.europa.eu/research/biotechnology/ec-us/workinggroup_en.html ) is a
transatlantic group, of which CSREES is a member, whose annual meetings and focused
workshops bring European and American researchers closer together from the world of
biotechnology to strengthen collaborative activities.

5. NIH and CSREES are collaborating on a Joint Funding Opportunity for Dual Use/Dual
Benefit Animal Models for Agricultural and Biomedical Research. Since 2004, Program
Staff at CSREES and NIH have been working with stakeholders, including academic
scientists and administrators to raise awareness of the important role that domestic animals
play in biomedical research. Stakeholder workshops were conducted at Michigan State
University and on the NIH campus. A white paper was developed (http://adsbm.msu.edu )
and published (J Anim Sci 2008 86:2797-2805). Editorials describing diminishing resources
for research with domestic animals at land grant universities were also published (J Anim Sci
2008 86:2445-2446; Biol Reprod 2008 79:789). Efforts are in progress to offer a joint
funding opportunity in FY2010 that will support research with domestic animals that will
benefit agriculture.

6. The National Oceanic and Atmospheric Administration (NOAA) in partnership with the U.S.
Department of Agriculture (USDA) ARS and CSREES launched the Alternative Feeds
Initiative in 2007 to accelerate the development of alternative feeds for aquaculture. The
purpose of the NOAA-USDA Alternative Feeds Initiative is to identify alternative dietary
ingredients that will reduce dependence on fishmeal and fish oil in aquaculture feeds while
maintaining important human health benefits of farmed seafood.


http://ec.europa.eu/research/biotechnology/ec-us/workinggroup_en.html
http://adsbm.msu.edu/
http://aquaculture.noaa.gov/pdf/feeds_06bkgrdmar28.pdf
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Appendix | — External Panel Recommendations to the Agency

In response to directives from the Office of Management and Budget (OMB) of the President,
CSREES implemented the Portfolio Review Expert Panel (PREP) process to systematically
review its progress in achieving its mission. Since this process began in 2003, expert review
panels have been convened and each has published a report offering recommendations and
guidance. These external reviews occur on a rolling five-year basis. In the four off years an
internal panel is assembled to examine how well CSREES is addressing the expert panel’s
recommendations. These internal reports are crafted to specifically address the issues raised for a
particular portfolio; however, despite the fact that the expert reports were all written independent
of one another on portfolios comprised of very different subject matter, several themes common
to the set of review reports have emerged. This set of issues has repeatedly been identified by
expert panels and requires an agency-wide response. The agency has taken a series of steps to
effectively respond to those overarching issues.

Issue 1: Getting Credit When Credit is Due

For the most part panelists were complimentary when examples showing partnerships and
leveraging of funds were used. However, panelists saw a strong need for CSREES to better
assert itself and its name into the reporting process. Panelists believed that principal
investigators who conduct the research, education and extension activities funded by CSREES
often do not highlight the contributions made by CSREES.

Multiple panel reports suggested CSREES better monitor reports of its funding and ensure that
the agency is properly credited. Many panelists were unaware of the breadth of CSREES
activities and believe their lack of knowledge is partly a result of CSREES not receiving credit in
publications and other material made possible by CSREES funding.

Agency Response:
To address the issue of lack of credit being given to CSREES for funded projects, the Agency
implemented several efforts likely to improve this situation.

First it developed a standard paragraph about CSREES’ work and funding that project managers
can easily insert into documents, papers and other material funded in part or entirely by
CSREES.

Second, the Agency is in the process of implementing the “One Solution” concept. One Solution
will allow for the better integration, reporting and publication of CSREES material on the web.
In addition, the new AREERA Plan of Work (POW) and Annual Report (AR) are fully
functional. The agency requires a POW and AR on the four major research and extension
formula funds; Hatch, Evans-Allen, Smith-Lever 3b&c, and 1890 Extension Programs. The
reporting format and means of submission were substantially revised, they were restructured
using an outcome-based, logic model design. Plan of Work and Annual Report of
Accomplishment reports are being collected electronically via the internet using a database
system. The purpose of this revision was not only to reduce the burden imposed on collecting the
Plan of Work (POW) and Annual Report of Accomplishments (AR), but to make the information
collected usable for CSREES program leadership and portfolio evaluation. In addition, the
information collected can be easily analyzed and assembled into a national report on the POW
and AR for these formula funded programs.
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Issue 2: Partnership with Universities

Panelists felt that the concept of partnership was not being adequately presented. Panelists saw
a need for more detail to be made available. Questions revolving around long-term planning
between the entities were common as were ones that asked how the CSREES mission and goals
were being supported through its partnership with universities and vice versa.

Agency Response:

CSREES has taken several steps to strengthen its relationship with university partners. First, to
the extent possible, implementing partners will be attending the CSREES strategic development
exercise which is intended to help partners and CSREES fully align what is done at the local
level. Second, CSREES has realigned the state assignments for its National Program Leaders
(NPLs). Each state is now assigned to one specific NPL. By reducing the number of states on
which any individual NPL is asked to concentrate and assigning and training NPLs for this duty,
better communication between state and NPLs should occur.

Finally, several trainings that focused on the POW were conducted by CSREES in geographic
regions throughout the country. A major goal of this training was to better communicate
CSREES goals to state leaders which will facilitate better planning between the universities and
CSREES.

Issue 3: National Program Leaders

Without exception the portfolio review panels were complimentary of the work being done by
NPLs. They believe NPLs have significant responsibility, are experts in the field and do a
difficult job admirably. Understanding the specific job functions of NPLs was something that
helped panelists in the review process. Panelists did however mention that often times there are
gaps in the assignments given to NPLs. Those gaps leave holes in programmatic coverage.

Agency Response:

CSREES values the substantive expertise that NPLs bring to the Agency and therefore requires
all NPLs to be experts in their respective fields. Given the budget constraints often times faced
by the agency, the agency has not always been able to fund needed positions and had to prioritize
its hiring for open positions. In addition, because of the level of expertise CSREES requires of its
NPLs, quick hires are not always possible. Often, CSREES is unable to meet the salary demands
of those it wishes to hire. It is essential that position gaps be filled with the most qualified
candidate.

Operating under these constraints and given inevitable staff turnover, gaps will always remain.
However, establishing and drawing together multidisciplinary teams required to complete the
portfolio reviews has allowed the Agency to identify gaps in program knowledge and ensure that
these needs are addressed in a timely fashion. To the extent that specific gaps are mentioned by
the expert panels, the urgency to fill them is heightened.
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Issue 4: Integration

Lack of integration has been highlighted throughout the panel reviews. While review panelists
certainly noted in their reports where they observed instances of integration, almost without fail
panel reports sought more documentation in this regard.

Agency Response:

Complex problems require creative and integrated approaches that cut across disciplines and
KAs. CSREES has recognized the need for these approaches and has undertaken steps to remedy
this situation. CSREES has recently mandated that up to twenty percent of all NRI funds be put
aside specifically for integrated projects. These projects cut across functions as well as
disciplines and ensure that future Agency work will be better integrated. Finally, integration is
advanced through the portfolio process which requires cooperation across units and
programmatic areas.

Issue 5: Extension

While most panels seemed satisfied at the level of discussion that focused on research, the same
does not hold true for extension. There was a call for more detail and more outcome examples
based upon extension activities. There was a consistent request for more detail regarding not
just the activities undertaken by extension but documentation of specific results these activities
achieved.

Agency Response:

Outcomes that come about as a result of extension are, by the very nature of the work, more
difficult to document than the outcomes of a research project. CSREES has recently shuffled its
strategy of assigning NPLs to serve as liaisons for states. In the past, one NPL might serve as a
liaison to several states or a region comprised of states. Each state will be assigned a specific
NPL and no NPL will serve as the lead representative to more than one state. This will ensure
more attention is paid to extension activities.

In addition CSREES also has been in discussion with partners and they have pledged to do their
best to address this issue. The new POW will make extension-based results and reporting a
priority. Placing heavy emphasis on logic models by CSREES will have the effect of
necessitating the inclusion of extension activities into the state’s POWSs. This, in turn, will
require more reporting on extension activities and allow for improved documentation of
extension impact.

Issue 6: Program Evaluation

Panelists were complimentary in that they saw the creation of the Office of Planning and
Accountability and portfolio reviews as being the first steps towards more encompassing
program evaluation work; however, they emphasized the need to see outcomes and often stated
that the scores they gave were partially the result of their own personal experiences rather than
specific program outcomes documented in the portfolios. In other words, they know firsthand
that CSREES is having an impact but would like to see more systematic and comprehensive
documentation of this impact in the reports.
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Agency Response:

The effective management of programs is at the heart of the work conducted at CSREES and
program evaluation is an essential component of effective management. NPLs are now familiar
with the process and the staff of the Planning and Accountability unit has implemented a
systematic process for pulling together the material required for assessment reports.

Simply managing the process more effectively is not sufficient for raising the level of program
evaluations being done on CSREES funded projects to the highest standard. Good program
evaluation is a process that requires constant attention by all stakeholders and the agency has
focused on building the skill sets of stakeholders in the area of program evaluation. The Office of
Planning and Accountability has conducted training in the area of evaluation for both NPLs and
for staff working at Land-Grant universities. This training is available electronically and the
Office of Planning and Accountability will be working with NPLs to deliver training to those in
the field.

The Office of Planning and Accountability is working more closely with individual programs to
ensure successful evaluations are developed, implemented and the data analyzed. Senior
leadership at CSREES has begun to embrace program evaluation and over the coming years
CSREES expects to see state leaders and project directors more effectively report on the
outcomes of their programs as they begin to implement more rigorous program evaluation. The
new POW system ensures data needed for good program evaluation will be available in the
future.

In addition to process developed within the Office of Planning and Accountability, NPLs have
discussed methods for improved post award management and reporting. Many Agency Requests
for Applications (RFAS) are now encouraging program evaluation and post award reporting of
outcomes and impacts of funded activities. Steps are being taken to providing an electronic
database that will make it easier to report outcomes and impacts of CSREES funded activities
anytime after Agency funding for the project has ended.

Issue 7: Logic Models

Panelists were consistently impressed with the logic models and the range of their potential
applications. They expressed the desire to see the logic model process used by all projects
funded by CSREES and hoped not only would NPLs continue to use them in their work but, also,
that those conducting the research and implementing extension activities would begin to
incorporate them into their work plans.

Adgency Response:

Logic models have become a staple of the work being done at CSREES and the Agency has been
proactive in promoting the use of logic models to its state partners. Recent agency-wide
initiatives highlight this. First, in 2005, the POW reporting system into which states submit
descriptions of their accomplishments was completely revamped. The new reporting system now
closely matches the logic models being used in portfolio reports.

Beginning in fiscal year 2007, states were required to enter all of the following components of a
standard logic model. These components include describing the following:
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Program Situation

Program Assumption

Program Long Term Goals

Program Inputs which include both monetary and staffing
Program Output which include such things as patents
Change in Knowledge

Changes in Behavior

Changes in Condition

External Factors

Target Audience

By requiring the inclusion of the data components listed above states are in essence, creating a
logic model that CSREES believes will help improve both program management and outcome
reporting.
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