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3.0 Agricultural Research Service (ARS)  
http://www.ars.usda.gov 

 

3.1. Mission Statement  

 

ARS conducts research to develop and transfer solutions to agricultural problems of high national 

priority and provides information access and dissemination to:  

• Ensure high-quality, safe food, and other agricultural products;  

• Assess the nutritional needs of Americans;  

• Sustain a competitive agricultural economy;   

• Enhance U. S. natural resources and the environment;  

• Provide economic opportunities for rural citizens, communities, and society as a whole; and  

• Provide the infrastructure necessary to create and maintain a diversified workplace. 

 

3.2. Nature and Structure of Research Program  

 

ARS is the U. S. Department of Agriculture’s (USDA’s) principal intramural scientific research agency.  

Agency goals are to find solutions to agricultural problems that affect Americans every day, from field 

to table, such as (a) protecting crops and livestock from pests and diseases, (b) improving the quality and 

safety of agricultural products, (c) determining the best nutrition for people from infancy to old age, (d) 

sustaining our soil and other natural resources, (e) ensuring profitability for farmers and processors, (f) 

keeping costs down for consumers, and (g) supporting the growth and development of rural America.   

 

 
 
 
 

 
 

http://www.ars.usda.gov/main/main.htm
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In fiscal year (FY) 2017, ARS employed approximately 2,000 scientists and postdoctoral researchers, 

and approximately 6,000 other employees to conduct 690 research projects at more than 90 locations. 

The research projects were organized within one of 17 national programs (see table below). The Office 

of National Programs in Beltsville, MD, plans the scope and objectives of agency’s research projects, 

whereas five area directors implement research projects at the locations in their geographic areas.   

 

Research program management of ARS, showing 17 National Programs. 
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ARS conducts a series of reviews designed to ensure the relevance and quality of its research work and 

maintain the highest possible standards for its scientists.  Customer input helps keep the research 

focused on the needs of the American food and agricultural system.  Plans for each of the active research 

projects undergo a thorough, independent external prospective peer review managed by the Office of 

Scientific Quality Review (OSQR).  All ARS employees, including the scientific workforce, are subject 

to annual performance reviews, and all research scientists and engineers have technology transfer as a 

performance element in their annual performance appraisal.  Research scientists undergo a rigorous peer 
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review Research Position Evaluation System (RPES) on a 3- to 5-year cycle.  These processes ensure 

the continuing high-quality output of the ARS research addressing the needs of U.S. agriculture. 

 

3.3. ARS Approach and Plans for Conducting Technology Transfer 

 

Because of the delegations of authority by the Secretary of Agriculture, the ARS Office of Technology 

Transfer (OTT) is assigned the responsibility for obtaining patent protection for intellectual property 

(IP), developing strategic partnerships with outside organizations, licensing USDA technologies to the 

private sector and academia, and performing other activities that effectively transfer ARS research 

outcomes and technologies to the marketplace.  USDA’s Office of the General Counsel provides legal 

guidance to OTT in regard to intellectual property as needed.  

 
The ARS technology transfer program has centralized policy and approval procedures that are managed 

by OTT.  Research agreement negotiation and implementation is decentralized and managed by the ARS 

area offices.  Area office technology transfer staff members serve as liaisons with scientists, ARS 

managers, OTT, university partners, and the private sector.   

 

To facilitate technology transfer, OTT is organized into three sections.  The Partnership and 

Administrative Section conducts day-to-day operations, coordinates technology transfer policy 

development, interacts with the Office of National Programs on agreement policy and review, 

and coordinates the activities between the partnership, patenting, and licensing sections.  This section 

maintains strong stakeholder relationships at the local, regional, and national levels, ensuring the 

adoption of research results.  This section is also responsible for coordinating, managing, and reviewing 

agreements, and overseeing and managing the Agricultural Research Partnerships (ARP) Network.  The 
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Patenting Section provides strategic guidance to scientists regarding patent protection for their research 

results.  The section is also responsible for receiving invention reports; convening three National Patent 

Committees (Mechanical and Measurement, Life Sciences, and Chemistry), and a Plant Protection 

Committee; preparing and prosecuting patent applications; and reviewing patent legal work performed 

by cooperator and ARS contract law firm.  The Licensing Section manages invention licensing from all 

the intramural scientists in every USDA agency, including the review of license applications, 

negotiation of licenses and monitoring of license agreements to assure compliance.  This section also 

collects and disburses license revenues, manages international patent filings, and provides expert advice 

on all matters related to USDA invention licensing.  

 

At ARS, technology transfer is accomplished through many mechanisms, such as these:  

• Developing written information for customers and stakeholders, including scientific 

publications, publications in trade journals, and reports to stakeholders;  

• Releasing plant germplasm to the public; 

• Transferring research materials to scientists outside of ARS; 

• Entering into formal partnership agreements, such as Cooperative Research and Development 

Agreements (CRADAs), and other cooperative agreements;  

• Licensing IP (patents, Plant Variety Protections Certificates, and biological materials); and  

• Participating in meetings with industry organizations and universities and workshops and field 

days; and distributing information to the public via the ARS Office of Communications, the 

National Agricultural Library, and other sources. 

 
Because the ARS mission is to transfer technologies for broad public use by the most effective 

mechanism, ARS pursues patents and licensing principally to incentivize commercialization and to 
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facilitate technology transfer to the marketplace.  This is usually the case when complementary 

investment by the private sector is necessary to commercialize a product, and patent protection is 

required to protect this investment.  By ARS policy, patents are not filed on inventions that are 

considered to be only research tools.  The purpose of this policy is to encourage scientific research.  

Judicious use of intellectual property rights (IPR) is an important cornerstone of the patent committees.  

IPR is used as an incentive for commercialization and full realization of the research impact of USDA 

technologies. In licensing practices, ARS continues to reserve the right to allow use of any IP-protected 

technology for research purposes (non-commercial). 

 
Meaningful performance metrics in technology transfer are often difficult for research agencies to 

formulate.  ARS is has defined better metrics for technology transfer within USDA.  For example, 

successful outcomes for ARS may include improved agricultural practices, gathering and compilation of 

scientific information that enhances U.S. competitiveness, increased awareness about pathogens to help 

prevent human and animal diseases, or findings that help corporations and universities make informed 

decisions in allocating their research resources.  Many of these outcomes do not require patenting or 

subsequent licensing for implementation.  Additionally, ARS uses its ARP Network to match technical 

expertise of ARS researchers with firms that can capitalize on the ARS research capacities, facilities, 

and research outcomes. 

  

Licensing policies also promote small business success with reasonable licensing fees in the early years, 

but with annual maintenance fees and royalties that escalate in subsequent years, sometimes after the 

first commercial sale of the product.  Licensing further enhances commercialization by encouraging the 

broadest utilization of a Federal invention.  ARS also incentivizes scientists on the reporting of 

inventions, patenting, and licensing by providing 25 percent of the license revenues to inventors (this is  
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a higher percentage than the 15 percent required by statute).  Thus, there are policies in place that 

incentivize commercialization, minimize transaction costs, and yet provide fair and equitable 

compensation for those who create Federal innovations.   

 

OTT founded the ARP Network to expand the impact of ARS research by enhancing the likelihood that 

these outcomes will be adopted.  Although replete with scientific expertise, the ARS research program 

does not have the resources or the authority to provide ARS commercial partners with business 

mentoring, marketing, manufacturing, and fiscal resources needed for the success of their businesses.  

Consequently, the ARP Network was established to provide these complementary assets.  By combining 

ARS research expertise with complementary capabilities and talents of partnering organizations, the 

ARP Network stimulates economic growth through technological advancements. 

  

3.4. Technology Transfer Highlights 

• There are 249 active CRADAs, with 57 having been newly executed this year. The 57 new 

CRADAs contribute $2,804,160 directly into ARS research projects. Approximately 30 percent 

of the new CRADAs are with small businesses. There are 432 active Material Transfer Research 

Agreements (MTRAs), with 101 newly executed this year. The 101 new MTRAs contribute 

$743,603 directly into ARS research projects. (Refer to Table 1 in Section 3.5 and Figures 1 and 

2 in Section 3.9.) 

• This year, 1,048 Trust Fund Cooperative Agreements, Reimbursable Agreements, Interagency 

Agreements, and Non-Funded Cooperative Agreements were executed. Coupled with the newly 

executed CRADAs and MTRAs, this amounts to a little over one collaborative research 

agreement per scientist. (Refer to Table 1 in Section 3.5 and Figure 2 in Section 3.9.) 
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• The ARP Network coordinated a Webinar with U.S. Small Business Administration (SBA) and 

the USDA National Institute of Food and Agriculture (NIFA) on the new Small Business 

Innovation Research (SBIR) Technology Transfer Program.  This program encourages SBIR 

applicants to collaborate with ARS researchers and/or license ARS technologies.  The relevant 

language in the SBIR Request for Applications states: “Additional factors that will be considered 

in the review process include whether an application involves a CRADA with a USDA 

laboratory, or a license to a USDA technology.” Of the 56 newly executed CRADAs, five were 

with small businesses that applied for SBIR Phase I grants to further commercialize the CRADA 

research.  Three of these businesses were successful in obtaining SBIR funding leading to a 60 

percent success rate.  The average success rate for USDA-SBIR Phase I funding for FY 2017 

was 16.6 percent. In addition, three ARS CRADA partners applied for and received SBIR Phase 

II funding. There are several reasons for this higher funding rate of USDA-SBIR proposals.  For 

example, a company with a CRADA already had its project reviewed and approved by ARS 

before the SBIR review process.  In addition, many of the CRADAs focused on ARS 

technologies that are known to have a commercial application. (Refer to Figure 3 in Section 3.9.)  

• One hundred fifty-two new invention disclosures were received; 101 patent applications were 

filed; and 50 utility patents, six plant patents, and six Plant Variety Protection Certificates were 

obtained. Although the year in which a patent is issued is not typically the year in which the 

patent application is filed, over time the ratio of patent applications filed over the number of 

patents issued represents a trend in the percentage of patents that are issued. The trend suggests 

that about 60 percent of the patent applications result in an issued patent. This reflects the quality 

of the patent applications and subsequent prosecution. (Refer to Table 2 in Section 3.5 and 

Figures 4, 5, and 6 in Section 3.9.) 
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• Thirty-eight new licenses were executed, of which 50 percent were with small businesses and 24 

percent with universities.  The total number of income-bearing licenses has steadily increased 

over the last 5 years from 378 to 425.  Sixty-nine percent of the income-bearing licenses were 

granted exclusively.  The total earned royalty income (ERI) of $3,503,866 was slightly lower 

than that of the previous year.  Most of FY 2017’s ERI came from a few licenses; the median 

ERI was $3,698.  (Refer to Tables 3, 4, and 5 in Section 3.5 and Figures 5, 6, and 7 in Section 

3.9.) 

• OTT professional staff authored a paper describing the new ARS paradigm for technology 

transfer (Bahar, M. and R. J. Griesbach. A New Strategic Approach to Technology Transfer. les 

Nouvelles, June 2017).  In this new paradigm, technology transfer is an essential and integrated 

part of the research process beginning when the research objectives are first conceived.  By 

aligning technology transfer with research objectives, the impact of research outcomes will be 

strengthened.   

• OTT employees served as members/moderators/speakers/trainers in broad technology transfer 

activities and forums such as FLC National and Regional Meetings, and the I2C (Innovation to 

Commercialization) Conference; as member of U. S. and India Science and Technology 

Endowment Board; various career-related panels; as USDA representative at the Tri-Societies 

meeting; and at the Organization for Economic Co-operation and Development (OECD) and 

Department of Commerce workshops for capacity building in Pakistan, Sri Lanka, and Armenia. 

• Worked with area offices, Office of National Programs (ONP), and Administrative and Financial 

Management to update the Professional Activities Policy and Procedure Manual to support 

scientific gatherings and conferences to support the ARS science mission. In FY 2017, 13 

conferences across different national programs were supported. 
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• Devised and enhanced a two-way communication mechanism between technology transfer 

professionals (both at OTT and area offices), ONP and scientists in the field through the use of 

technology transfer strategy calls. In FY 2017, OTT conducted more than 300 strategy calls were 

conducted resulting in devising a customized technology transfer strategy to ensure the adoption 

of research outcomes of each project. 

• Worked with the ONP, research leaders, and plant breeders to develop a new mechanism for 

evaluating plant selections/inventions (cultivars, germplasm enhancements, etc.) through a 

quarterly Plant Protection Committee to ensure the most appropriate mechanism for distributing 

new plant releases. In FY 2017, 24 plant selections/inventions were reviewed and decisions were 

rendered on whether to publicly release the cultivar/germplasm or seek protection as an incentive 

to commercialization. 

• Held a three-day workshop for technology transfer professionals across the agency to discuss 

new policies and procedures on agreement processing; to exchange ideas on roles and 

expectations of all technology transfer professionals; to inform everyone of new initiatives; and 

to exchange ideas with ONP Staff thereby strengthening the agency’s mission of “transferring 

solutions” for the benefit of the public. 

• Conducted comprehensive technology transfer training at 18 ARS locations, followed by project 

specific consultations with scientists at each location to ensure the appropriate technology 

transfer strategy is in place to maximize the probability of adoption of ARS’s research outcomes. 

• Conducted an agency wide  webinar on “Onboarding Foreign Visitors” for scientists in the field 

to ascertain that the Federal intellectual property and materials are protected and preserved 
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• Established a robust export control review process for ARS agreements through the training of 

three staff members at headquarters and in the field to ensure ARS compliance with export 

control laws. Developed an on-demand training module entitled “Commerce Regulations: What 

Every Scientist Needs to Know” through collaboration with ONP and area directors. In FY 2017, 

more than 150 scientists have taken advantage of this training and more than 50 export control 

matters have been reviewed 

• In FY 2016, OTT established an Innovation Fund to enhance the commercial potential of an 

agricultural solution currently under development at ARS and to enable the adoption of ARS’s 

research outcomes by industry, academia and other stakeholders. In FY 2017, 76 Innovation 

Fund applications were received and 29 were funded. 

• Created a quarterly electronic newsletter called “ARP Notes” to update ARP Network members 

on ARS and members’ activities and events, and inform members of ARS partnerships and/or 

licensing opportunities.  In FY 2017, the quarterly ARP Notes distribution list consisted of 150 

individuals that included ARP Network members, technology scouts, business development 

specialists, university faculty and staff, and other people involved in helping businesses and 

small companies commercialize technologies. In addition, ARS Tweets an announcement of 

each new issue of ARP Notes.  

• Participated in the following ARP Network member events: 1) Von Allmen Center for 

Entrepreneurship’s “Kentucky Science and Technology Corpopration Road Show”; 2) Center for 

Innovative Food Technology’s “Ohio Food Industry Summit”; and 3) Florida High Tech 

Council’s “Innovation Workshop.”  
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• Participated in the Kauffman Foundation ESHIP summit. At the summit, entrepreneurial 

ecosystem builders from 48 states and 10 countries collaborated to craft actionable plans for 

activating and transforming the startup communities. 
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3.5. Metric Tables 

TABLE 1.  Collaborative relationships for research and development. 
 

 

     
 FY 2013 FY 2014 FY 2015 FY 2016 FY 2017 
Total number active CRADAs  188 217 223 219 249 
Active traditional CRADAs  140 163 163 190 215 
Active non-traditional CRADAs1  48 54 60 29 34 
Active CRADAs with small businesses  116 96 98 70 62 
Number newly executed CRADAs, total  59 38 41 39 57 
Newly executed amendments2 86 72 76 64 62 
Newly executed traditional CRADAs 38 58 61 52 47 
Newly executed non-traditional CRADAs 21 14 15 12 10 
Newly executed CRADAs with small businesses 21 10 31 12 17 

Total number active MTRAs3 64 137 199 288 432 
Newly executed MTRAs 62 73 62 89 101 

Total number of active other agreements4  1,926 2,438 2,899 3,230 4,108 
Newly executed other agreements   609 687 756 876 1,048 
Number newly executed MTAs 991 906 743 823 664 
Newly executed outgoing MTAs 647 506 513 539 445 
Total number of  publications5 6,257 5,983 6,196 5,123 4,892 
Peer-reviewed scientific journal  4,409 4,367 4,395 3,851 3,992 
Trade journal  73 68 55 59 61 
Meeting abstracts 1,775 1,548 1,746 1,213 839 

      
  

1  Material Transfer CRADAs.  
2 Amendments extend existing Cooperative Research and Development Agreements (CRADAs) for additional 

years to a maximum of 5 years, change Statements of Work, and/or change funding levels. 
3 Material Transfer Research Agreements. Involves collaborative research on a specific material.    
4 Includes Trust Fund Cooperative Agreements, Reimbursable Agreements, Interagency Agreements, and Non-

Funded Cooperative Agreements. 
5 Number of published manuscripts. 
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TABLE 2. Invention disclosures and patenting 
ND- no data available. 

 

   

 FY 20134 FY 2014 FY 2015 FY 2016 FY 2017 
Total number new invention disclosures1 165 101 1755 174 169 
University co-owned  46 37 40 58 27 
Non-university co-owned  ND ND 27 29 21 
Based on scientific discipline       
Biological materials  ND ND 32 19 8 
Life science 74 39 64 73 72 
Chemical 49 32 48 48 43 
Mechanical & measurement 19 9 18 21 28 
Plant patents3 12 4 3 5 5 
Plant variety protection3 11 17 10 8 13 
Total number patent applications filed2 144 110 110 92 101 
University co-owned  36 34 25 10 21 
Non-university co-owned ND ND 26 9 23 
Based on scientific discipline       
Life science 62 47 47 50 45 
Chemical 44 25 38 24 38 
Mechanical & measurement 13 17 15 10 7 
Plant patents 14 6 4 6 11 
Plant variety protection   11 6 6 2 8 
Total number patents issued2 60 78 84 53 62 
University co-owned  17 23 12 15 22 
Non-university co-owned ND ND 20 12 19 
Based on scientific discipline        
Life science 17 36 33 23 37 
Chemical 25 21 20 13 13 
Mechanical & measurement 11 11 10 9 6 
Plant patents 7 10 15 5 6 
Plant variety protection   ND ND 6 3 6 
 
 
 
 
 
 
    

  

 

 
 

1. Inventions arising at the Federal lab. For FY 2013 and 2014 also includes the plants protected through 
Plant Variety Protection. 

2. Includes U.S. patent applications, foreign patent applications filed on cases for which no U.S. 
application was filed, divisional applications, continuation-in-part applications, provisional 
applications, and Plant Variety Protection. 

3. Plants may be protected in one of two ways based upon their mode of reproduction: patent (vegetatively 
reproduced) through the USPTO or variety protection (seed reproduced) through USDA Agricultural 
Marketing Service.  

4. FY 2013 numbers were revised (higher) in FY 2014. 
5. FY 2015 includes the addition of Biological Material Invention Disclosures for the first time.   
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TABLE 3. Profile of active licenses 
ND- no data available. 

 

 
 

 FY 2013 FY 2014 FY 2015 FY 2016 FY 2017 
Total number active licenses 380 392 404 419 426 
Executed to small businesses1 137 150 147 150 155 
Executed to start-up businesses2 11 12 12 6 6 
Executed to universities 169 168 175 187 186 
Amended in FY ND 10 5 4 4 
Invention licenses3 331 341 339 348 351 
Executed to small businesses 113 125 112 112 114 
Executed to start-up businesses 11 12 12 6 6 
Executed to universities 162 160 166 178 176 
Other IP Licenses4  49 51 65 71 75 
Executed to small business 24 25 35 38 41 
Executed to start-up businesses 0 0 0 0 0 
Executed to universities 7 8 9 9 10 
Total number newly executed licenses  23 28 35 29 38 
Executed to small businesses 9 15 16 9 19 
Executed to start-up businesses 0 1 0 0 0 
Executed to universities 10 10 9 14 9 
Invention licenses 17 26 20 23 29 
Executed to small businesses 5 14 5 6 13 
Executed to start-up businesses 0 1 0 0 0 
Executed to universities 10 10 8 14 8 
Other IP Licenses 6 2 15 6 9 
Executed to small businesses 4 1 11 3 6 
Executed to start-up businesses 0 0 0 0 0 
Executed to universities 0 0 1 0 1 
 

    
 

  

1. A small business, together with its affiliates, must not have more than 500 employees.   
2. For the purpose of this report, a startup company is a privately-held, U.S. for-profit company operating for 

less than 5 years and actively seeking financing to commercialize a Federal scientific work product. 
3. Invention licenses refer to patents and plant variety protection certifications.   
4. Other IP licenses refer to biological materials licenses. 
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TABLE 4. Characteristics of income bearing licenses 
 

 

 FY 20134 FY 2014 FY 2015 FY 2016 FY 2017 
Total number of income-bearing licenses 378 390 402 418 425 
Exclusive 273 278 274 289 293 
Partially exclusive 13 15 11 9 6 
Non-exclusive 92 97 117 120 126 
Invention licenses1 329 339 337 347 350 
Exclusive 265 269 266 280 283 
Partially exclusive 13 15 11 9 6 
Non-exclusive 51 55 60 58 61 
Other IP licenses2  49 51 65 71 75 
Exclusive 8 9 8 9 10 
Partially exclusive 0 0 0 0 0 
Non-exclusive 41 42 57 62 65 
Total number royalty-bearing licenses 134 131 139 145 129 
Invention licenses 115 117 121 123 107 
Other IP licenses  19 14 18 22 22 
 

  
 

  

1. Invention licenses refer to patents and plant variety protection certifications.   
2. Other IP licenses refer to biological materials licenses.  
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TABLE 5.  Income from licensing  
ND- no data available; NP- not presented. 

 

    

 FY 2013 FY 2014 FY 2015 FY 2016 FY2017 
Total income all active licenses $4,385,952 $4,927,938 $5,066,988 $4,784,466 $5,713,803 
Invention licenses1 $4,053,931 $4,733,200 $4,842,256 $4,456,054 $5,377,909 
Other IP licenses2 $332,021 $194,738 $224,732 $328,412 $325,566 
Total earned royalty income (ERI) $3,353,876 $3,610,774 $3,509,904 $3,633,239 $3,503,866 
Median ERI $3,609 $3,232 $3,525 $3,966 $3,698 
Minimum ERI $5 $32 $13 $5 $15 
Maximum ERI $856,987 $575,753 $728,017 $818,537 $769,167 
ERI from top 1% of licenses NP3 NP3 NP3 NP3 NP 
ERI from top 5% of licenses $1,969,155 $2,048,317 $1,756,460 $1,811,637 $1,639,557 
ERI from top 20% of licenses $2,892,796 $3,103,143 $2,856,924 $3,043,395 $2,933,342 
ERI distributed4      
Inventors $1,192,808 $1,305,695 $1,632,130 $1,188,389 $2,443,702 
Funds used for salaries ND $2,812,269 $2,819,906 $2,051,317 $1,449,005 
Innovation Fund  ND ND ND ND $483,814 
Patent filing preparation, fees, &  
annuity payments paid ND $809,974 $621,701 $393,533 $576,120 
 
 
 
      

 

  

1. Invention licenses refer to patents and plant variety protection certifications.   
2. Other IP licenses refer to biological materials licenses.  
3. Not presented, represents one license. 
4. Not all of funds disbursed are from the fiscal year they were collected.   
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TABLE 6. Licensing management: elapsed execution time and termination  

 

        

Agricultural Research Service (ARS) FY 20131 FY 20142 FY 20153 FY 20164 FY 20175 
All licenses       
Average (months) 3.5 5.9 2.8 4.9 6.1 
Median (months) 2.3 5.8 2.5 3.7 5.1 
Minimum (months) 0.4 0.9 0.5 0.9 1.3 
Maximum (months) 12.5 21.5 10.0 16.0 13.7 
Licenses terminated for cause 0 0 0 0 0 

 

1. During FY 2013, USDA received 28 new invention license applications, for which 8 new licenses were granted, 
15 license agreements are currently in negotiation, 3 applications were withdrawn by the applicants, and 2 
applications are on hold by request of the applicant.  The FY 2012 data is based upon 18 licenses granted to 
commercial licensees and does not include licenses executed with universities for co-owned inventions.  In 
accordance with 35 USC 202(e), such licenses are granted for the purpose of consolidating rights in the 
invention, and therefore license applications are not required. 

2. During FY 2014, USDA received 15 new invention license applications, for which 8 new licenses were granted, 
5 license agreements are currently in negotiation, 2 applications were withdrawn by the applicants, and 0 
applications are on hold by request of the applicant.  The FY 2014 data is based upon 17 licenses granted to 
commercial licensees and does not include licenses executed with universities for co-owned inventions.  In 
accordance with 35 USC 202(e), such licenses are granted for the purpose of consolidating rights in the 
invention, and therefore license applications are not required. 

3. During FY 2015, USDA received 42 new invention license applications, for which 21 new licenses were 
granted, 18 license agreements are currently in negotiation, 2 applications were withdrawn by the applicants, 
and 1 application is on hold by request of the applicant.  The FY 2015 data is based upon 26 licenses granted to 
commercial licensees and does not include licenses executed with universities for co-owned inventions.  In 
accordance with 35 USC 202(e), such licenses are granted for the purpose of consolidating rights in the 
invention, and therefore license applications are not required. 

4. During FY 2016, USDA received 26 new invention license applications, for which 6 new licenses were granted, 
15 license agreements are currently in negotiation, 5 applications were withdrawn by the applicants, and 0 
applications are on hold by request of the applicant.  The FY 2016 data is based upon 14 licenses granted to 
commercial licensees and does not include licenses executed with universities for co-owned inventions.  In 
accordance with 35 USC 202(e), such licenses are granted for the purpose of consolidating rights in the 
invention, and therefore license applications are not required. 

5. During FY 2017, USDA received 29 new invention license applications, for which 7 new licenses were granted, 
20 license agreements are currently in negotiation, 1 applications were withdrawn by the applicants, and 1 
applications are on hold by request of the applicant.  The FY 2017 data is based upon 23 licenses granted to 
commercial licensees and does not include licenses executed with universities for co-owned inventions.  In 
accordance with 35 USC 202(e), such licenses are granted for the purpose of consolidating rights in the 
invention, and therefore license applications are not required. 

 

 
  



FY 2017 Annual Report on Technology Transfer 

FY17 Page 18 

3.6. Downstream Outcomes  
 

 
 
NUTRITION, FOOD SAFETY, QUALITY  
 
National Programs: 

• Human Nutrition, NP 107  
• Food Safety, NP 108 
• Quality and Utilization of Agricultural Products, NP 306 

 

Whole grain replacement of refined grains improves calorie balance.   

Dietary recommendations, including Dietary Guidelines for Americans, suggest replacing refined grains 

with whole grains, but the evidence for this is not consistent.  ARS-supported scientists in Boston, 

Massachusetts, studied 81 older volunteers who were given meals for 6 weeks that were designed to 

maintain body weight containing either 0 or 7 ounces of whole grain foods daily.  Whole grain intake 

led to a 92 calorie/day higher net energy loss compared with refined grain intake.  There were modest 

beneficial changes in some of the large-intestinal bacteria and two types of immune cells in the 

bloodstream as a result of this diet.  These data strengthen the recommendation from the Departments of 

Agriculture and Health and Human Services that at least half of a person’s grain servings should come 

from whole grain foods. [NP 107, Project 8050-51000-090-00D] 
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Improved nutrient intake recommendations for infants, young children, and lactating women.   

It is important to know the concentration of nutrients in human milk because it is recommended as the 

sole source of nutrition for infants during the first 6 months of life.  Additionally, it is the basis for 

setting nutrient intake recommendations for infants, nursing women, and young children.  Unfortunately, 

the reported nutritional values for human breast milk are few and inconsistent across studies due to 

differences in methods and timing of milk collection and maternal nutritional status.  ARS researchers in 

Davis, California, have developed and validated more efficient methods for measuring nutrients in 

human milk that has spawned a new study to obtain reference values for nutrients and other milk 

components in four countries.  The studies have shown that poor maternal nutritional status and/or 

dietary quality results in low concentrations of many nutrients in milk, and that various ways of 

improving a mother’s micronutrient status can increase the micronutrient concentrations in milk.  This 

research will be useful for improving nutrient intake recommendations for infants, lactating women, and 

young children, and for informing global public health policy about the need for maternal or infant 

supplementation during lactation. [NP 107, Project 2032-51000-004-00D] 

 

The glycemic index is highly variable and not a reliable dietary guide.   

The glycemic index (GI) was developed to identify how specific carbohydrate-rich foods influence 

blood sugar levels in the hours after consumption.  Glycemic load (GL) incorporates both the GI and 

quantity of food to adjust for serving size.  These measurements did not consider how blood sugar levels 

are affected when carbohydrate-containing foods are eaten in combination with other nutrients such as 

fat or protein.  ARS-funded researchers in Boston, Massachusetts, found that adding protein to a 

person’s diet resulted in a presumably healthier, significant decrease in measured GI and GL, whereas 

adding carbohydrate, fat, or fiber had little effect on these values.  These data indicate significant 

variability in meal GI and GL determinations results from the consumption of different food 
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combinations and caution against using these values for dietary guidance. [NP 107, Project 8050-51000-

097-00D] 

 

High doses of vitamin D in seniors may pose a risk.   

Many seniors take supplements of vitamin D because deficiency has been associated with an increased 

risk of falling.  Vitamin D supplements are usually taken daily, but less frequent dosing would be more 

convenient for many older individuals.  A human clinical trial conducted by ARS-funded researchers in 

Boston, Massachusetts, in collaboration with colleagues at the University of Zurich, assessed the 

effectiveness of taking different doses of vitamin D monthly on the risk of falling in older community-

dwelling men and women.  A higher monthly dose was equivalent to 2,000 IU per day, and a lower dose 

was equivalent to the standard dose of 800 IU per day.  Over the 1-year follow-up period, there were 

significantly more falls among individuals in the high-dose group compared with those in the standard 

dose group. This study showed that high monthly doses of vitamin D are not warranted in seniors 

because of a potentially harmful effect of increased falls. [NP 107, Project 8050-51000-092-00D] 

 

High folate intake is linked with nerve damage risk in older adults with a common gene variant.   

One in six Americans carries two copies of a genetic variant in the gene for a vitamin B12 transport 

protein.  In a study of more than 170 older adults, ARS-supported scientists in Boston, Massachusetts, 

collaborated with colleagues from Boston University and Pfizer, Inc., and found that individuals with 

the gene variant were three times more likely to have a type of nerve damage called peripheral 

neuropathy.  Subjects with the variant who consumed more than twice the recommended amount of 

folate were seven times more likely to develop peripheral neuropathy.  These results strongly suggest 

that older people should exercise caution in taking folic acid supplements and limit their folate intake to 

no more than the recommended amount. [NP 107, Project 8050-51000-093-00D] 
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Antimicrobial resistance in meats from animals produced with and without antibiotics.  

Meats produced from animals raised without antibiotics (RWA) are perceived to harbor lower levels of 

antimicrobial resistance than meats from animals produced with no restrictions on antimicrobial use 

(conventional).    ARS researchers in Clay Center, Nebraska, measured the prevalence and 

concentrations of antimicrobial-resistant bacteria and the levels of 10 antimicrobial resistance genes in 

ground beef and pork chops from animals raised without antibiotics or by conventional methods.  The 

researchers found that generally the levels of antimicrobial resistance were similar between the meats 

from animals raised either way.  These results demonstrate that conventional beef and pork products do 

not pose a greater risk of exposure to antimicrobial resistance than RWA products. [NP 108, Project 

3040-42000-017-00D] 

 

Rapid residue screening test developed.   

Zilpaterol is an FDA-approved beta-agonist feed additive that increases feed efficiency, improves 

growth rate, and produces lean meat in livestock.  Several major U.S. trading partners do not allow the 

import of meat from animals fed zilpaterol and in the United States zilpaterol is illegal to use in some 

food animal species.  ARS researchers in Fargo, North Dakota, developed a sensitive, selective, 

inexpensive, and rapid test to determine whether animals have been exposed to zilpaterol.  The assay, 

which is similar to an over-the-counter pregnancy test, can be used on-site with minimal training, and 

results are ready in about 10 minutes.  The accuracy and sensitivity of the assay was verified in tissues 

and urine from animals exposed to zilpaterol.  This simple and inexpensive assay could be used to 

determine accidental, illegal, or purposeful zilpaterol exposure. [NP 108, Project 3060-32420-001-00D] 
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FDA and industry use ARS research to develop food safety practices.   

Fresh produce processors traditionally have used a specific free-chlorine level (1 part per million) as the 

control limit and a re-wash as the corrective action solutions in hazard analysis and critical control 

points (HACCP) programs.  ARS researchers in Beltsville, Maryland, determined that the industry 

standard control-limit chlorine concentration does not prevent pathogen cross-contamination, and that 

re-washing of contaminated product is an ineffective corrective action.  The research clearly 

documented significant risk factors associated with generally considered safe operating practices.  

Follow-up studies further demonstrated that a minimum of 10 ppm free-chlorine was required to 

effectively prevent pathogen cross-contamination during washing.  Recommendations have been 

adopted by leading processors, and incorporated in the interagency and industry taskforce whitepaper 

titled “Guidelines to Validate Control of Cross-Contamination during Washing of Fresh-Cut Leafy 

Vegetables”.  [NP 108, Project 8042-32420-006-00D] 

 

Development of a host plant volatile blend that attracts navel orangeworm in almonds.   

Damage of fruit nuts by navel orangeworm has been associated with increases in Aspergillus infection, a 

risk factor for aflatoxin contamination.  ARS researchers in Albany, California, developed and patented 

(U.S. Patent No. 9,655,366) a new blend of host plant volatiles that attract the navel orangeworm to 

almonds.  The efficacy of this blend in attracting both male and female navel orangeworms was 

demonstrated in orchards and used in the monitoring of worm infestation and as an aid in pest 

management.  The navel orangeworm blend is being developed as a product for commercialization.  

This new technology will help farmers monitor and reduce navel orangeworm infestation in orchards 

and, thus, eliminate aflatoxin contamination. [NP 108, Project 2030-42000-039-00D] 
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The U.S. Environmental Protection Agency registers biopesticides for aflatoxin management.  

Biopesticides based on atoxigenic strains of Aspergillus flavus have become the most widely used 

intervention for preventing aflatoxin contamination.  However, these biopesticides must be approved by 

and registered with regulatory authorities, and each target crop and each atoxigenic genotype require 

additional regulatory action.  Thousands of atoxigenic genotypes of A. flavus exist with broad 

adaptation, but regulatory approval for use in commercial products has been granted for only a few 

genotypes.  ARS researchers in Tucson, Arizona, addressed this through direct interactions with 

regulatory authorities, field and laboratory experimentation, and collaborations with the Arizona Cotton 

Research and Protection Council, the University of California, the International Institute of Tropical 

Agriculture, commodity groups, and several national governments.  The result is new and expanded 

registrations of biopesticides for preventing aflatoxin contamination, including approval for new target 

crops (figs and almonds), additional A. flavus genotypes, and less restrictive handling requirements.  Full 

registrations for the United States, Senegal, and Burkina Faso were added to existing registrations in the 

United States (partial), Kenya, and Nigeria. [NP 108, Project 2020-42000-022-00D] 

 

Vaccination with live-attenuated vaccine significantly reduces Salmonella levels in turkeys.   

ARS researchers in Ames, Iowa, created a Salmonella vaccine with genetic mutations in the bacterial 

genome that limits Salmonella serotype-specific immunity (more than 2,500 Salmonella serotypes exist) 

and induces an immune response that would be cross-protective against diverse Salmonella serotypes.  

The researchers have previously shown the effective reduction of Salmonella disease, colonization, and 

fecal shedding in vaccinated swine.  To highlight utility of the vaccine, researchers also tested the 

vaccine in turkeys that showed a reduction in systemic and intestinal colonization of vaccinated turkeys 

following challenge with multi-drug resistant Salmonella Heidelberg.  Pre-harvest control of Salmonella 

in food-producing animals can protect animal health, limit antibiotic usage, decrease environmental 
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contamination, reduce Salmonella carriage into the human food chain, and diminish the cost of meat 

product recalls to producers.  The results highlight the utility of the ARS-designed vaccine for enhancing 

pre-harvest control of Salmonella. [NP 108, Project 5030-32000-113-00D] 

 

Guayule-rubber tires: establishing a U.S. rubber-production industry.   

Parthenium argentatum, commonly known as guayule (gwai’u’li), is a flowering shrub native to the 

southwestern United States. The plant has been studied for nearly 150 years as a possible source of 

natural rubber, organic resins, and as a biofuel feedstock.  In the 1920’s guayule became a likely 

important source of rubber after leaf blight destroyed the Brazilian rubber industry.  However, no 

additional effort to make rubber from guayule was attempted until World War II, when America’s total 

source of rubber was under a blockade after Japan cut off the U. S. sources in Malaysia.  Currently, the 

United States tire industry still relies on 100 percent imported natural rubber, which comprises 80 

percent of a tire.  Developing guayule-rubber for use in modern tires is a critical step in supplementing 

the ever-growing need for rubber worldwide, and in particular, for developing a U. S. natural rubber-

production industry.  With funding from NIFA and ARS a 5-year collaborative research effort was led to 

domesticate and develop a commercial guayule farming system in Maricopa, Arizona, for rubber 

production, and to refine rubber biotechnology and chemistry for converting the plant into rubber at 

commercial scale in Albany, California.  In collaboration with university partners and rubber and tire 

industry leaders, ARS produced breakthroughs in guayule rubber processing, stabilization, and 

performance that allowed passenger tires to be produced with 100 percent guayule rubber.  The tires, 

developed by an industry partner, passed both the specified testing by the U. S. Department of 

Transportation and the more stringent internal industry testing.  Seventy-five percent guayule-rubber 

tires with exceptional wear and performance are available commercially at a price comparable to that of 

high-performance tires. [NP 306, Project 2030-21410-021-00D] 
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Milk: an edible-packaging film.   

Packaging is a critical part of modern food technology because of the increased consumer interest in 

consumption of processed, prepackaged foods. The challenge for the food industry, however, is to 

develop packaging that has the correct utility while being consumer and environmental friendly. Most 

foods are wrapped in petroleum-based plastic packaging, which is not only poor at preventing spoilage, 

but is also nonbiodegradable and creates a lot of waste when removed. Recently, ARS researchers in 

Wyndmoor, Pennsylvania, developed a milk-based edible film from casein (a milk protein) that can be 

used to wrap fresh foods to preserve quality; create pouches that dissolve in hot water to release instant 

soup or coffee; or coat breakfast cereals to keep them crispy in milk, thus replacing the sugarcoating that 

serves the same purpose. The technique of electrospinning was used to produce very fine porous mats of 

casein fibers called nanofibers with small diameters, but large surface areas. Due to their large surface 

areas, these fibers can be formed into edible films that have the potential to introduce intense colors, 

flavors, or textures within or on foods, and can be used to deliver controlled amounts of nutrients such as 

vitamins and minerals, or therapeutics from foods. This edible milk-protein film is being tested by 

Lipton Soup Company for potential use in production of its various food products. [NP 306, Project 

8072-41000-096-00D] 

 

Crispy, healthy fruit and vegetable-snack drying system is commercialized.   

Currently the hot-air drying of fruit and vegetables is an important U.S. industry worth $50 billion 

annually, but is also the third largest industrial energy user in California.  As a solution to substantially 

reduce energy usage and improve dried produce appearance and flavor, ARS scientists in Albany, 

California, developed a two-stage, infrared-blanching and hot-air drying system.  Crispy, healthy fruit 

and vegetable snacks were produced at a commercial scale through the support of the California Energy 
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Commission.  The project demonstrated the novel drying system technology in producing healthy crispy 

snacks from carrots, kale, bell peppers, squashes, pears, and apples.  This demonstration showed the 

benefits of the new technology, both in a 75 percent energy savings and a reduction in environmental 

pollution, while providing new healthy snacks with desirable texture and flavor at an affordable cost.  

This technology was recently licensed by a private company to produce healthy snacks, while saving 

energy and water. [NP 306, Project 2030-41000-064-00D] 

 

Environmentally friendly BBQ starter charcoal.   

Millions of consumers use lighter fluid to light charcoal for cooking, thereby contributing to the level of 

volatile organic compounds in the air around residential neighborhoods.  ARS scientists in Albany, 

California, developed a porous charcoal material from plant waste using plant starch to bind biochar 

powder from walnut and almond hulls into quick igniting charcoal briquettes that can be easily lit 

without lighter fluid.  The “starter” briquettes can be used to ignite traditional briquettes without the use 

of lighter fluid.  This patented technology will help consumers comply with recommendations by 

regional air districts’ to reduce air polluting activities when air alerts are issued. [NP 306, Project 2030-

41000-058-00D] 
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ANIMAL PRODUCTION AND PROTECTION 
 
National Programs: 

• Food Animal Production, NP 101 
• Animal Health, NP 103 
• Veterinary, Medical, and Urban Entomology, NP 104 
• Aquaculture, NP 106  

 

An improved reference genome assembly for cattle and swine.   

Reference genomes that accurately represent all the genes and regulatory sequences in their correct order 

and orientation can be used by breeders to develop improved livestock breeds with desirable traits.  The 

reference genome for cattle was published in 2009 and had many inaccuracies and deficiencies, as does 

the reference genome for pigs, which was published in 2012.  To improve the cattle genome sequence, 

ARS researchers in Clay Center, Nebraska, collaborated with researchers at the University of California; 

the University of Missouri; the University of Maryland; the National Human Genome Research 

Institute; and ARS researchers in Beltsville, Maryland to generate an improved cattle reference assembly 

100 times more continuous (a key measure of accuracy and quality) than the existing cattle reference.  

This new reference assembly more accurately represents the genes related to immune functions, which 

are notoriously difficult to assemble.  For swine, ARS researchers in Clay Center worked in a 
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collaboration led by the Roslin Institute in Scotland and collaborators at two U.S. universities and three 

genome industry partners to develop an improved reference assembly for swine that is 200 times more 

continuous than the existing reference, and a second assembly of a crossbred pig that is 100 times more 

continuous than the original reference.  The new assemblies of the original cow and pig are now the 

accepted reference genomes for cattle and swine, and the alternate crossbred pig assembly is being used 

to investigate genome structure and function in commercial pig populations.  These improved genomes 

will facilitate progress on genomic selection in beef cattle and swine. [NP 101, Project 3040-31320-012-

00D] 

 

Identifying genetic variations that may affect important livestock traits.   

One of the key aims of livestock genetics and genomics research is to discover and use the genetic 

variants underlying economically important traits such as reproductive performance, feed efficiency, 

disease resistance/susceptibility, and product quality.  However most critical variants are not known.  

ARS scientists in Clay Center, Nebraska, sequenced the genomes of 72 influential sires and dams of the 

research location’s swine herd, identified approximately 22 million variants, and submitted them to 

public databases.  By aligning these sequences to the pig genome, researchers found that ~139,000 of 

these variants were expected to alter or disrupt proteins coded by genes in the genome, or were likely to 

regulate protein production.  Because these variants are likely to alter proteins, they are most likely to 

have a significant effect on various traits of interest to livestock producers.  Five hundred sixty-five 

variants were classified as high-impact, loss-of-function (LOF) mutations, meaning they render the 

protein inoperable.  These LOF variants, along with functional variants likely to influence various 

reproductive traits, were included in a commercially available genotyping microarray, and this 

information is expected to improve breeding efforts to enhance production traits.  [NP 101, Project 

3040-31000-094-00D] 
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The value of more prolific sheep breeds in a rangeland setting.   

The number of lambs produced by U.S. ewes every year does not currently meet market demand for 

weaned lambs.  Researchers in Dubois, Idaho, in collaboration with ARS scientists in Clay Center, 

Nebraska, and researchers at Virginia Tech University; and Montana State University assessed the use 

of more prolific sheep breeds to increase the number (and therefore the weight) of lambs weaned in 

range production systems.  Researchers demonstrated that using more prolific breeds, such as Polypay 

and Romanov-cross, in a rangeland setting yielded more lambs and higher lamb-weight yields than 

using traditional wool-type breeds.  The more prolific breeds produced lower-quality wools and lighter 

fleeces than wool-type breeds, but the higher total lamb weight compensated for reduced returns from 

wool sales.  Results are being used by the U.S. sheep industry to guide producers in selecting breeds and 

genetics that will increase lambing rates in rangeland production systems. [NP 101, Project 2056-31000-

011-00D] 

 

Maps of bovine DNA methylation in cattle.   

DNA methylation is a biological process that affects gene expression and plays important roles in 

development and various diseases.  Methylation varies across tissues within an animal and is one way 

the same genetic code within all cells can cause differences across different organs within an organism.  

However, data are needed to more fully describe methylation in various cattle tissues.  ARS scientists in 

Beltsville, Maryland, evaluated methylation distributed throughout the bovine genome in 10 different 

bovine tissues and detected hundreds of differentially methylated regions in which methylation is 

thought to control gene expression.  Additional analyses revealed that the degree of methylation was 

correlated with the expression of nearby genes in those tissues.  This study provided a baseline dataset 

and essential information for DNA methylation and gene expression profiles of cattle that will help 

understand DNA sequence regions that affect gene expression. [NP 101, Project 8042-31000-104-00D] 
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Use of the animal germplasm collection to restore lost genetic resources.   

ARS has a large and important collection of animal genetic resources, and the stored collection has been 

used to regenerate or analyze important lost animal genetic resources.  For example, Purdue University 

acquired pig germplasm samples from the stored collection to reconstitute a research line of pigs that 

was no longer available.  The reestablished line had traits known to affect meat quality and were used in 

a project that garnered substantial funding, generated more than 10 scientific articles, and prompted 

Virginia Tech University to establish a second research population of this pig line.  In another example, 

the Angus Association obtained a stored semen sample from a prominent bull and determined that the 

bull was free of a lethal mutation, which meant more than 29,000 other cattle did not have to be 

genotyped, saving the association approximately $2 million.  In a final example, collaborative research 

between ARS scientists in Fort Collins, Colorado, and researchers at Pennsylvania State University, 

determined there were only two different Y chromosomes (which determines whether an animal is male) 

in the current U.S. Holstein population (our major milk producing breed), and that there were two 

additional Y chromosomes in semen stored in the collection that were not identified in the present 

Holstein population.  ARS and Pennsylvania State University scientists worked with industry to produce 

bull calves with these two lost Y chromosomes from the collection as a first step to re-introducing them 

to increase genetic diversity.  These examples demonstrate the value of the germplasm collection to the 

U.S. livestock sector as a tool for industry and researchers to use in their efforts to solve a range of 

livestock industry problems. [NP 101, Project 3012-31000-005-00D] 

 

Protecting livestock producers from the threat of foot-and-mouth disease.  

Foot-and-mouth disease (FMD), a highly contagious disease that affects cattle, pigs, and small 

ruminants, is considered to be a major global threat to animal agriculture.  Although FMD was 

eradicated from the United States in 1929, its reintroduction could result in billions of dollars in annual 
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lost revenue to U.S. livestock producers.  Although FMD diagnostics and vaccines have been used to 

control the disease, significant gaps remain in the availability of effective veterinary medical 

countermeasures suited for use in the United States.  ARS scientists working at the Plum Island Animal 

Disease Center in Orient Point, New York, have made significant breakthroughs in developing better 

veterinary countermeasures to detect, prevent, and control FMD should an incursion ever happen in the 

United States.  The first breakthrough is a vaccine platform called the “leaderless” FMDLL3B3D 

vaccine.  The attenuated vaccine has a portion of the viral sequence known as the leader deleted (hence, 

leaderless).  When injected, this vaccine stimulates the same immune response that is stimulated after 

vaccination with inactivated FMD vaccines made with virulent wild-type virus strains.  Unlike current 

FMD vaccine platforms, the FMDLL3B3D vaccine strains are fully attenuated, and they can be 

produced safely in the United States without the risk of causing a devastating FMD outbreak if they 

escape from a manufacturing facility. [NP 103, Project 8064-32000-061-00D] 

 

Transmission of foot-and-mouth disease virus from persistently infected cattle.  

 Foot-and-mouth disease (FMD) is a major global threat to animal agriculture.  More than half of FMD 

virus-infected cattle, whether or not they have been vaccinated, become persistently infected carrier 

animals.  This phenomenon is established when the FMD virus is maintained in an animal’s tissues for 

28 days or more after infection.  Although carrier animals eventually clear the infection, the length of 

time to do so varies greatly.  Although a large proportion of infected cattle become carriers, it is unclear 

whether carrier cattle can spread the infection to uninfected cattle.  As a result, FMD-free countries 

experiencing an FMD outbreak destroy carrier animals largely because of the perceived risk of 

transmission from carrier animals.  However, destroying carrier animals is not economically feasible 

where FMD is endemic.  ARS scientists at the Plum Island Animal Disease Center, in Orient Point, New 

York, are deciphering the biological mechanisms that make the FMD virus a persistent infection in 
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cattle.  They are also investigating the potential for transmission of the FMD virus from persistently 

infected cattle to uninfected cattle under typical husbandry conditions.  Results from a research 

collaboration with scientists in Vietnam showed that no transmission occurred during 6 months of 

contact between FMD carrier and uninfected cattle, and that the carrier state in the study lasted an 

average of 27.7 months.  These results suggest the duration of persistent infection in cattle may be 

longer than previously recognized, though transmission risks appear low.  ARS scientists also evaluated 

one carrier animal for 12 months and fully sequenced the genome of seven viruses recovered from that 

animal during the study period.  Genome sequence analysis of these seven viruses showed that a number 

of mutations occurred during the carrier stage.  This is the first report of complete sequences of the FMD 

virus isolated from one persistently infected animal under natural conditions.  The characterization of 

these viruses provides insights into within-host FMD virus evolution during persistent infection and has 

implications for FMD control in areas where the disease is endemic. [NP 103, Project 8064-32000-061-

00D] 

 

Development of foot-and-mouth disease diagnostic tests.  

 In the event of an outbreak of foot-and-mouth disease, it is important to be able to determine which 

animals have been infected and which have been vaccinated.  In developing the leaderless 

FMDLL3B3D vaccine virus platform, ARS scientists genetically engineered the platform with two 

markers so that vaccinated animals can be differentiated from infected animals.  This ability would be 

critical during FMD outbreaks for differentiating infected animals from vaccinated animals (DIVA).  

This FMD vaccine is now in the advanced development phase with a commercial partner, and 

distribution is expected to begin within 2 years.  With the availability of these DIVA markers, a 

consortium of academic, industry, and Federal agencies, including ARS, has developed a novel 

companion diagnostic test for the FMDLL3B3D vaccine.  This is the first licensed FMD diagnostic kit 
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approved for manufacturing on the U.S. mainland.  The FMDLL3B3D vaccine together with its 

companion diagnostic test kit will provide animal health first-responders with important new methods 

for mitigating the potentially catastrophic economic effect of an FMD outbreak. [NP 103, Project 8064-

32000-061-00D] 

 

Early warning strategies for outbreaks of vector-borne animal diseases.   

Vesicular stomatitis virus (VSV) is an animal pathogen spread by insects, and is one of the most 

common vesicular diseases affecting horses, cattle, and pigs throughout the Americas.  There is 

currently limited understanding of the cause of VSV outbreaks, although VSV has occurred in the 

United States every decade since 1916.  The disease is complex, with ecological, environmental, 

climatic, and time factors that may contribute to disease outbreaks.  Having a better understanding of the 

cause and progression of VSV could provide a research model for predicting animal disease outbreaks 

spread by insects and other arthropods.  ARS scientists from Colorado, Kansas, New Mexico, New 

York, and Wyoming collaborated to develop early warning strategies for VSV.  Coupling big-data 

model integration with human and machine learning, ARS scientists evaluated the relative importance of 

a large and diverse suite of variables to patterns in VSV disease outbreaks.  Their findings showed a 

sequence of early indicators accompanied by the presence of important disease-transmitting insects.  

Before this analysis, little information was available about the different roles insects and environmental 

factors played in disease outbreaks.  These findings about the role of latitude, elevation, and long-term 

precipitation in disease outbreaks will allow livestock producers or horse owners to monitor local 

conditions for determining the likelihood that VSV could occur in any month of the year. [NP 103, 

Project 8064-32000-059-00D] 
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Swine-to-human transmission of methicillin-resistant Staphylococcus aureus.   

Staphylococcus aureus is a common bacteria generally found in the nose and throat of humans and 

animals.  It can also be a devastating human pathogen that has the ability to acquire resistance to 

antibiotics, resulting in, for example, methicillin-resistant S. aureus (MRSA).  Swine can carry strains of 

MRSA that do not cause disease in swine, but it is unclear whether livestock-associated (LA)-MRSA is 

a risk for humans.  ARS scientists in Ames, Iowa, investigated the genetic mechanisms of antimicrobial 

resistance among swine LA-MRSA and human clinical MRSA isolates and found that swine LA-MRSA 

isolates exhibited resistance to fewer antibiotics than MRSA isolates from humans who have had no 

swine contact.  Furthermore, differences in the antimicrobial resistance genes between swine LA-MRSA 

and human clinical MRSA isolates suggest there are distinct populations of MRSA in swine and 

humans, antibiotic resistance is more prevalent in human strains, swine-to-human transmission is 

infrequent, and LA-MRSA may not be a common zoonotic threat. [NP 103, Project 5030-32000-119-

00D] 

 

A new research tool for tick-transmitted diseases that eliminates the need for using animals in testing.  

Ticks are serious pests because they transmit a range of diseases to humans and animals.  Laboratory 

methods to enhance large-scale preparations of purified pathogens from ticks that transmit disease are 

paramount to advance research of tick-transmitted diseases such as bovine anaplasmosis, bovine 

babesiosis, Lyme disease, and Heartwater.  But these methods require the use of live host animals to 

“feed” the ticks and propagate these pathogens.  ARS scientists in Pullman, Washington, designed and 

developed a novel continuous-flow laboratory tick-feeding system that facilitates isolating pure 

infectious tick-borne pathogens and eliminates the traditional method of using animals to isolate 

pathogen cultures.  Ticks feed on a silicone membrane that covers blood that is being circulated at a 

constant temperature, which mimics a live animal.  The laboratory tick-feeding system will be a useful 



FY 2017 Annual Report on Technology Transfer 

FY17 Page 35 

method in processes to develop live vaccines for tick-borne diseases and for conducting studies to 

understand pathogen-tick vector interactions and the tick-mammalian host interface.  This new 

laboratory method not only improves pathogen isolation, but will provide a framework for following the 

Three Rs for ethical use of animals in research (replacement, reduction, and refinement) in studying 

tick-transmitted diseases. [NP 103, Project 2090-32000-039-00D] 

 

Direct-fed microbials as an antibiotic alternative.   

Because of rising concerns over the development of antibiotic resistance, there is a need to develop 

protocols for the appropriate use of antibiotics in food animals and viable alternatives for antibiotic use 

that maintain optimal animal health and performance.  Direct-fed microbials (DFMs), often referred to 

as probiotics, are a potential nonantibiotic replacement that has been studied extensively and used in 

commercial applications.  DFMs are beneficial bacteria often used as feed supplements to promote gut 

health.  To better understand how probiotics enhance gut health in poultry and the mechanisms used by 

the nonpathogenic probiotic bacteria Bacillus subtilis, ARS scientists in Beltsville, Maryland, carried out 

extensive animal studies to show that certain Bacillus strains stimulate innate host immune responses, 

decrease harmful inflammatory responses, and promote gut integrity when used as a feed additive in 

young chickens.  These results provide scientific evidence for the beneficial effects of probiotic bacteria 

and the potential use of B. subtilis as a feed additive to promote gut health in commercial poultry 

production and reduce the use of medically important antibiotics. [NP 103, Project 8042-32000-107-

00D] 

 

A computational tool to characterize the diversity of swine influenza viruses.   

Infection with swine influenza A viruses (IAV) is the second most common diagnosis of respiratory 

disease of swine in the United States.  Swine and humans share common receptors for IAV, and this 
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results in cross-species infections.  More importantly, the global diversity of swine IAV creates 

substantial risks for both human and swine populations and could be a major contributor to future 

outbreaks and potential human pandemics.  Although there have been efforts to improve the control of 

IAV in swine through vaccination, it has been difficult to acquire the computational expertise to analyze 

and characterize the variation of swine IAV genetic information to properly match vaccines to field 

strains.  ARS scientists in Ames, Iowa, in collaboration with OFFLU (the global network of animal 

influenza virus experts), have developed a computational tool that automatically classifies global swine 

genetic variation, particularly variation in the HA gene.  The corresponding HA protein in vaccines is a 

critical component for inducing a protective immune response.  This open-access tool is now widely 

available and will aid swine producers, veterinarians, vaccine manufacturers, and IAV vaccine 

researchers in selecting vaccine strains to match strains currently circulating on swine farms. [NP 103, 

Project 5030-32000-120-00D] 

 

Improving the accuracy of diagnostic tests for bovine babesiosis.   

Bovine babesiosis (also known as cattle tick fever) is caused by the protozoan parasites Babesia bovis 

and B. bigemina.  Babesia parasites can be transmitted by ticks to cattle of any age, and can result in 90 

percent mortality in newly infected adults.  Babesiosis was a significant problem in the southern United 

States until eradication of the tick vector in the 1940s.  The United States imports 1 million head of 

cattle annually from Mexico, where babesiosis and cattle fever ticks are present.  Control measures for 

preventing babesiosis from coming to the United States include treating all arriving cattle with 

acaricides to eliminate cattle fever ticks.  The recent discovery of acaricide-resistant tick populations 

capable of transmitting Babesia species and the re-emergence and spread of cattle fever ticks by wildlife 

on the Texas–Mexico border is increasing the risk that bovine babesiosis will be reintroduced to the 

United States.  ARS scientists in Pullman, Washington, have improved diagnostic testing methods to 
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determine the infection prevalence of bovine babesiosis on the U.S.–Mexico border.  This improved test 

was fully developed in collaboration with a commercial partner and is now available for use. [NP 103, 

Project 2090-32000-039-00D] 

 

Publication of the cattle fever tick genome sequence.  

 The cattle fever tick Rhipicephalus microplus transmits the disease cattle fever (babesiosis) to cattle.  

The genome of the cattle fever tick, which contains more than twice the amount of DNA as the human 

genome, is difficult to sequence. ARS scientists in Kerrville, Texas, worked with researchers at 

Murdoch University Centre for Comparative Genomics in Murdoch, Australia, and published the 

genome sequence for this cattle fever tick.  They identified genes associated with cattle fever pathogen 

maintenance, the cattle host immune response, pesticide resistance, tick feeding, and others.  This new 

comprehensive sequence information is facilitating tick vaccine research and pesticide resistance 

monitoring, which will help protect cattle health. [NP 104, Project 3094-32000-036-00D] 

 

Finding a virus that is a natural enemy of fire ants.   

Fire ants inflict serious and sometimes fatal bites to animals and humans, and they cause billions of 

dollars of crop damage and other structural damage every year.  Solenopsis invicta virus 4 (SINV-4) 

belongs to a new virus family, Polycipiviridae, and viruses within this family appear to infect only ant 

species.  ARS scientists in Gainesville, Florida, discovered SINV-4 in South American fire ant 

populations and determined that this virus is also present in U.S. fire ant populations.  Because it is 

known to infect only ant species, SINV-4 may be a good biocontrol agent for controlling invasive ants, 

including fire ants.  This research is useful to the pest control industry and other industries that are 

harmed by this pest. [NP 104, Project 6036-32000-048-00D] 
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Fire ant control improved with water resistant bait.   

More than $2 billion a year is spent on fire ant control, which primarily consists of baits that contain 

pesticides.  The bait carrier in one effective product is a form of corn grit, but the grit carrier 

disintegrates under wet or moist conditions.  ARS researchers in Gainesville, Florida, conducted a field 

evaluation of a water-resistant fire ant bait under conditions where there was heavy dew on the ground 

and found the water-resistant bait outperformed the equivalent standard bait.  The water-resistant bait 

overcomes current bait use restrictions in damp environments and will be useful for controlling fire ants 

in wet environments, such as in Hawaii. [NP 104, Project 6036-32000-048-00D] 

 

Developing transgenic male-only screwworm strain.   

Screwworms burrow into the skin of live animals and inflict serious wounds while they feed on the 

tissue.  ARS researchers in Kerrville, Texas, worked with researchers at North Carolina State University 

and the Panama U.S. Commission for the Eradication and Prevention of Cattle Screwworm (COPEG) to 

complete a critical step in bioengineering a transgenic male-only strain of screwworms to mate with 

females in the wild.  The genetically engineered male-only strains were transferred to the Methods and 

Development section of COPEG for further evaluation in field trials scheduled for the coming year.  The 

ability to produce a colony consisting only of males is expected to decrease production costs and 

biological waste by approximately 50 percent.  In related research, ARS researchers in Lincoln, 

Nebraska, and Kerrville identified four volatile attractants that influence female egg laying.  These 

results are expected to support the development of products that will increase the average number of 

eggs produced for creating sterile screwworm males.  It will be particularly important for producing the 

male-only strain because fewer fertile females will be produced, which will reduce production costs. 

[NP 104, Project 3094-32000-038-00D] 
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Reducing Zika risk by improving mosquito control.   

Zika, yellow fever, and dengue virus are transmitted by the yellow fever mosquito (Aedes aegypti), and 

Zika virus is one of the newest viruses to be introduced into the United States.  Developing a regional 

strategy to reduce the yellow fever mosquito population is needed to help reduce the spread of these 

diseases.  ARS researchers in Gainesville, Florida, worked with university and local government public 

health agency collaborators to develop a comprehensive regional program to reduce the population of 

vectors (insects and other arthropods that carry and transmit disease) including the yellow fever 

mosquito.  ARS researchers led the development of a program that combined traditional vector control, 

community engagement, and vector surveillance solutions in a unique, innovative way to reduce the risk 

of Zika virus transmission by reducing or eliminating mosquito populations.  This system has not yet 

been adopted, but has contributed significantly to development of new vector control strategies in the 

United States and partner agencies at local, national, and international levels. [NP 104, Project 6036-

32000-050-00D] 

 

RNAi used to manipulate gene function in the biting midge.  

Culicoides biting midges transmit viruses that cause disease in livestock and deer.  Understanding the 

interactions between these insects and the viruses they transmit is the first step in developing methods 

for blocking virus transmission.  ARS scientists in Manhattan, Kansas, and their collaborators at Kansas 

State University showed for the first time that the molecular tool RNA-interference (RNAi) can be used 

both to suppress, then restore genetic activity in midges.  This technology will allow scientists to 

conduct studies that will help explain genetic components associated with the midge’s ability to transmit 

viruses. [NP 104, Project 3020-32000-007-00D] 
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Fast-growing rainbow trout.   

Rapid growth rate is one of the most important economic traits in rainbow trout that can be improved 

through selective breeding.  ARS researchers in Leetown, West Virginia, selectively bred a pedigreed, 

commercial-scale rainbow trout population to market weight for five generations.  Compared with  the 

control line, body weight in the growth-selected line increased by approximately 12 percent per 

generation through 13 months of age, resulting in a line that grows approximately 60 percent faster to 

and beyond standard market weight.  The improvement in growth over contemporary commercial lines 

was consistent when fish were reared in different environments.  This genetically improved and highly 

characterized population has been released for commercial propagation. [NP 106, Project 8082-31000-

012-00D] 

 

Development and commercialization of a Lactococcus vaccine for rainbow trout.   

Lactococcus garvieae infection is a major cause of on-farm losses of rainbow trout in Washington State.  

ARS researchers in Leetown, West Virginia, successfully developed a vaccine against L. garvieae and 

validated the safety and efficacy of a commercially manufactured version of the vaccine.  Field 

evaluation results demonstrated that vaccination induced a strong antibody response and robust 

protection against experimental pathogen exposure.  Mortality due to L. garvieae was dramatically 

reduced the first year after vaccination and the disease has not been detected in vaccinated fish since the 

program began.  The commercial vaccine is in large-scale use at affected farm sites and 6 million fish 

have been vaccinated since 2015.  The rapid development and implementation of a Lactococcus vaccine 

prevented substantial rainbow trout losses due to this emerging disease. [NP 106, Project 8082-32000-

006-00D] 
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A novel vaccine against enteric septicemia of catfish.   

Enteric septicemia of catfish (ESC) is the one of the most problematic bacterial diseases affecting 

channel catfish fingerling production in aquaculture.  ARS collaborators from Mississippi State 

University developed an effective vaccine and delivery method against ESC and to date, approximately 

180 million stocked catfish have been orally vaccinated in field trials on commercial farms.  Improved 

survival of vaccinated catfish increased the average value of farm production by $1,800 to $2,500 per 

acre. [NP 106, Project 6066-31320-004-00D] 

 

Breeding for disease resistance in Nile tilapia.   

Worldwide tilapia aquaculture is valued at about $8 billion, and the U.S. aquaculture industry produces 

nearly 30 million pounds of tilapia per year. However, production is hindered by two bacteria, 

Streptococcus iniae and S. agalactiae, which are responsible for around $1 billion in annual worldwide 

losses. ARS scientists in Auburn, Alabama, collaborated with industry partners and verified that tilapia 

resistance to S. iniae infection is heritable and that selective breeding of superior individuals produced 

increased disease resistance in subsequent generations. They also demonstrated that resistance to S. 

agalactiae was also heritable. Tilapia industry breeding programs now select for resistance to the two 

Streptococcus species, and for increased harvest weights and reduced disease risks in rapidly growing 

fish. The improved tilapia are being sold throughout the Americas and abroad. Based on current 

production statistics and available models, representative gains from growing the improved tilapia 

means $635,000 in additional revenue for the average-size farm. This research helps U.S. fish farmers 

and paves the way globally for reducing antibiotic use on farms, leading to safer products entering the 

United States. [NP 106, Project 6010-32000-026-00D] 
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NATURAL RESOURCES AND SUSTAINABLE AGRICULTURAL SYSTEMS  
 
National Programs: 

• Agricultural System Competitiveness and Sustainability, NP 216  
• Water Availability and Watershed Management, NP 211 
• Climate Change, Soils, and Emissions, NP 212 
• Pasture, Forage and Rangeland Systems, NP 215  
• Biorefining, NP 213 
• Agricultural and Industrial Byproducts, NP 214  

 

Remote sensing toolkit improves water resource management with first-ever daily delivery of crop 

water use data.   

Accurately measuring crop water use (evapotranspiration or ET) at appropriate temporal and spatial 

scales is important for effectively managing agricultural water use.  To address this need, ARS scientists 

in Beltsville, Maryland, developed and distributed a novel ET mapping toolkit that combines remote 

sensing data from a range of satellite platforms into daily crop water use estimates at an unprecedented 

30-meter spatial resolution.  Because of its significant resolution advantages, the toolkit has already been 

used to address many water resource issues in agriculture: studying groundwater depletion via irrigation 

in central Wisconsin; assessing the impact of expanding agricultural drainage on regional hydrology in 

the Corn Belt;  improving water use in managed forest plantations; calibrating hydrologic/water quality 

models for the Chesapeake Bay watershed; making irrigation management decision in vineyards; 
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assessing consumption for the U.S. Water Census and California’s new Sustainable Groundwater 

Management Act; and delivering drought and water information for the Near-East North African region.  

The toolkit will also be used to generate ET and water stress products for NASA’s ECOsystem 

Spaceborne Thermal Radiometer Experiment on Space Station (ECOSTRESS) mission.  Using this ET 

mapping tool in these projects has greatly expanded monitoring and has optimized water use and 

availability across a broad range of agricultural systems. [NP 211, Project 8042-13610-028-00D] 

 

Improving nitrate removal using saturated buffers with tile drainage.   

Streamside vegetation buffers are a proven practice for removing nitrate from both overland flow and 

shallow groundwater before it can enter surface waters.  But in landscapes with tile pipe drainage, most 

of the subsurface flow travels from farm fields through tile pipes, leaving little opportunity for this nitrate 

removal process.  ARS scientists in Ames, Iowa, and university cooperators showed that re-routing a 

fraction of field tile drainage through riparian buffers can remove hundreds of pounds of nitrate before it 

enters nearby surface waters each year.  This buffer system has been adopted by the USDA Natural 

Resources Conservation Service as Conservation Management Practice Standard #604 and is now 

eligible for Environmental Quality Incentives Program (EQIP) funding across the Midwest.  Research 

shows the practice could be installed along thousands of miles of rivers in Iowa alone and potentially 

remove millions of pounds of nitrate from U.S. surface waters. [NP 211, Project 5030-13000-010-00D] 

 

Lowering the cost of removing phosphate from agricultural drainage waters.   

Filter treatment systems containing synthetic goethite (iron oxyhydroxide) could be a viable means of 

capturing phosphate and reducing nutrients in agricultural drainage, but goethite can be costly unless it 

can be regenerated for continual use.  ARS scientists in Columbus, Ohio, conducted laboratory and field 

drainage phosphate removal tests on synthetic goethite, and afterwards regenerated the same material 
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using a sodium hydroxide flush.  Laboratory treatment tests showed that both the original and regenerated 

goethite removed greater than 98 percent of the phosphate in agricultural drainage waters.  Field 

agricultural drainage water treatment tests showed that the original goethite removed 75 percent of the 

phosphate, while the regenerated synthetic goethite removed 34 percent.  These results suggest that in 

field settings, regenerating synthetic goethite will probably require a two-step procedure that uses a 

diluted acid wash to remove calcium phosphate precipitates followed by a sodium hydroxide flush to 

release any remaining adsorbed phosphate.  Using refined regeneration process filter treatment systems 

containing synthetic goethite could be a cost-effective, phosphate-removal treatment for drainage water. 

[NP 211, Project 5080-13000-010-00D] 

 

Better soil spatial variability mapping tools improves local and regional resource management.   

Soil spatial variability influences water flow and the transport of nutrients, salinity, trace elements, and 

pesticides that affect the environment and crop yield.  State and Federal action agencies involved with 

agricultural, natural resources, and environmental management urgently need methods to more easily 

map important soil properties that affect management decisions.  ARS scientists in Riverside, California, 

have extended and updated protocols for mapping soil spatial variability to include expanding the scale of 

salinity mapping from local- to landscape-scale mapping of soil properties, including water content, 

texture, bulk density, and organic matter.  Their state-of-the-art methods for mapping soil spatial 

variability have direct applications in site-specific irrigation and crop management, and provide 

information needed for modeling the transport of root zone solutes and assessing soil salinity and soil 

health.  Government agencies, agricultural consultants, university associates, and other resource 

managers will be able to use the protocols to improve water and land management. [NP 211, Project 

2036-61000-016-00D] 
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Modeling to assess consequences of flooding disasters.   

Water quality computer models are needed to more comprehensively study water quality problems 

covering large areas, such as rivers, lakes, and coastal environments.  ARS researchers in Oxford, 

Mississippi, developed a two-dimensional numerical model and tested it using data obtained from Lake 

Pontchartrain, Louisiana, after floodwaters from the Mississippi River were released into the lake.  The 

model simulates water flow, sediment transport, and algal biomass distributions, with its results generally 

in good agreement with field observations provided by the U.S. Geological Survey and NASA satellite 

imagery.  The model provides a tool for U.S. Environmental Protection Agency and State departments of 

environmental quality to assess flood-related environmental disasters. [NP 211, Project 6060-13000-025-

00D] 

 

Improving access to and the usefulness of GRACEnet data for improved soil management.   

GRACEnet (the Greenhouse gas Reduction through Agricultural Carbon Enhancement Network) is a 

network of scientists and locations focused on improving agricultural management and improving the 

environmental footprint of agriculture.  Specifically, GRACEnet activities support efforts to mitigate 

greenhouse gas (GHG) emissions associated with agricultural production through large-scale studies that 

address how management strategies affect both soil carbon and GHG emissions.  The GRACEnet 

community has expanded the network’s role in these efforts by establishing new field/laboratory 

measurement protocols; refining a standardized Excel data entry template; developing and implementing 

software to perform data entry quality control; and introducing a web-accessible GRACEnet database.  

The public portal of the data management system was further improved during 2017 and integrated with 

the Natural Resource and Genomics Data Systems server.  The GRACEnet web portal now contains 

extensive data from 17 ARS locations with more than 450,000 total records, including 116,000 soil GHG 

emission measurements and 83,000 soil measurements.  Furthermore, the data developed by the 
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GRACEnet network and housed by the GRACEnet project have been used to increase the accuracy of 

GHG emission estimates reported in the U.S. national GHG inventories, including the latest 

Environmental Protection Agency (EPA) inventory published in FY 2017.  Additionally, project data 

have been used to develop scaling factors to quantify the GHG reductions for improved management 

practices.  GRACEnet data are now being used to validate the underlying models used by the USDA 

Natural Resources Conservation Service (NRCS) Carbon Online Management Evaluation Tool 

(COMET-Farm) decision support tool. [NP 212, Project 3012-11120-001-00D] 

 

Recovery of ammonia and production of high-grade phosphates from animal and municipal effluents.  

New processes and technologies to recover and reuse nitrogen and phosphorus from wastes will help 

conserve valuable crop nutrient resources and mitigate their release into the environment.  ARS 

researchers in Florence, South Carolina, developed a new technology that separates and recovers 

ammonia and phosphorus from liquid effluents and filed a U.S. patent application for this process in 2016 

(USDA Docket 83.15).  The new technology can recover 98 percent of the nitrogen, and when enhanced, 

it was able to reduce costs by 70 percent.  ARS scientists combined the nitrogen recovery process with a 

novel phosphorus recovery process, and the combined process produced phosphorus bio-minerals that 

were similar to the very-high phosphate grade commercial fertilizers favored by the fertilizer industry.  

This process enabled 100 percent phosphorus recovery efficiencies.  This technology has a number of 

wide ranging applications, including treating anaerobic digester effluents arising from swine operations, 

dairy operations, and even municipal waste water systems.  The potential value of implementing this 

nutrient recovery system in dairy farms alone is about $1.3 billion.  This technology will dramatically 

support livestock producers, municipalities, industrialists, extension practitioners and other scientists 

interested in manure nutrient recovery technologies. [NP 212, Project 6082-12630-001-00D] 
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Wheat yields and soil water improve under no-tillage practices.   

Results from plot trials in the inland Pacific Northwest suggested that no-tillage production, which helps 

conserve soil resources, provides sufficient soil water for autumn planting of winter wheat.  ARS 

researchers in Pendleton, Oregon, expanded upon these findings to conduct field scale experiments to 

compare soil water content and winter wheat yields between traditional inversion tillage and current no-

tillage technology in two arid upland drainages.  They found winter wheat yields were similar between 

no-tillage and conventional tillage, and that no-tillage fields had significantly more plant-available water 

in topsoil before planting. These results confirmed that improvements in herbicides, equipment, and 

wheat varieties in the last 30 years have resolved earlier plant-water problems in no-tillage practices and 

demonstrate that no-tillage production is capable of meeting or exceeding crop productivity using 

traditional inversion tillage.  By reducing the tillage operations, this finding will save money for inland 

Northwest wheat producers.  [NP 212, Project 2074-11120-004-00D] 

 

Quantification of Escherichia coli O157 in environmental samples.  An ARS scientist in Riverside, 

California, evaluated an improved approach for quantifying low concentrations of the pathogen 

Escherichia coli O157 in environmental samples and determined specificity and detection limits of E. 

coli O157 in inoculated samples of fresh produce, soil, and water.  The assay was applied to swine, dairy, 

beef, poultry manure, and wastewater effluent collected from a dairy wetland over a 12-month period. 

The accuracy of this assay improves the quantification of low levels of E. coli O157 in environmental 

samples and gives growers and researchers a valuable tool for protecting humans from environmental 

sources of E. coli O157 pathogens. [NP 212, Project 2036-32000-005-00D] 
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Creating enzyme ladders to efficiently convert crop waste into green chemicals.   

Crop residues such as cornstalks, straw, and sugarcane bagasse are abundant feedstocks that can 

supplement the world’s fuel and chemical needs through biorefining. Biorefining requires a host of 

different enzymes to convert plant materials into commercially viable by-products.  ARS scientists in 

Albany, California, developed a way for enzymes to work more efficiently by mounting up to 18 

different enzymes in a ladder structure called a Rosettazyme.  To release sugars from the feedstock, 

enzymes were linked to each other, then a different combination of enzymes was linked on a different 

enzyme-ladder to convert the sugars into acid compounds.  Those compounds are the building blocks in 

the green manufacture of nylon plastics.  Four different types of enzymes were combined on these 

enzyme-ladders, resulting in a 71 percent greater efficiency than when using the same nonlinked enzymes 

in biorefining systems. [NP 213, Project 2030-41000-054-00D] 

 

‘Liberty’ switchgrass produces high yields of bioethanol.   

An established field of ‘Liberty’ switchgrass, an ARS cultivar, was grown on marginal, non-food 

cropping land in central Wisconsin in 2014 and 2015 and processed into bioethanol, yielding 3,510 to 

4,960 liters per hectare.  By comparison, corn grown on nearby high-quality food cropping land (yielding 

an above-average 200 bu/acre) produced 5,300 liters per hectare of bioethanol.  ‘Liberty’, the newest 

ARS cultivar bred for biomass production of bioethanol, has far exceeded the yield of other popular 

switchgrass cultivars (‘Summer’ and ‘Kanlow’).  This is the first study of field-to-fermentation 

integration and the first study using ‘Liberty’ switchgrass.  These findings help establish ‘Liberty’ 

switchgrass as a viable industrial crop, a critical need in lowering the risk for U.S. farmers and ethanol 

processors considering the production of advanced biofuels in the northern United States. [NP 213, 

Project 5010-41000-161-00D] 
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Newly discovered yeast increases biomass conversion yield.  

Yarrowia yeast strains are critical for the bioconversion of lignocellulosic biomass into diverse lipids for 

potential conversion to biodiesel; for food and healthcare applications; for organic acids; and recently, as 

protein-rich feed supplements for the animal and aquaculture industries.  ARS scientists in Peoria, 

Illinois, screened 45 types of Yarrowia from the ARS culture collection.  Those different strains of 

Yarrowia were evaluated in a harsh, dilute-acid, switchgrass media for growth robustness, and breadth of 

sugars and lipids produced.  The top-producing strain accumulated more than three times the quantity of 

lipids than the strain that is commonly used in commercial bioconversion systems.  This more robust 

strain offers a new and better option for conversion of biomass into lipid biofuels and other bioproducts.  

This reduces the risk faced by bioconversion companies. [NP 213, Project 5010-41000-162-00D] 

 

Postfire grazing does not harm plant recovery or plant communities.   

After wildfires on western U.S. rangelands, natural resource agencies often prohibit grazing from 1 to 3 

years, and ranchers who need to rent other pasture for their grazing livestock can incur annual costs 

exceeding $54 million.  ARS scientists in Miles City, Montana, in cooperation with the U.S. Forest 

Service, found that post-fire plant production increased 56 percent the year a fire occurred.  Where 

grazing occurred the second and third years after fire, the post-fire pastures yielded slightly more or had 

similar production as unburned sites.  A companion study demonstrated that plant response to fire was 

similar whether sites were mowed or not mowed after fire.  These combined results suggest it isn’t 

necessary to prohibit or delay grazing in northern mixed-grass prairies after spring wildfires to be able to 

maintain plant productivity and species composition.  These results were similar to recent research from 

the same laboratory indicating northern mixed prairie is resistant to grazing after summer fire.  Natural 

resource agencies can use these findings to support grazing management decisions after a fire and reduce 

pasture costs for ranchers affected by wildfire.  [NP 215, Project 3030-21630-003-00D] 
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Developing forage kochia for enhanced winter grazing.   

Winter feeding can account for up to 70 percent of annual livestock production costs in the western 

United States.  These costs can be reduced by extended grazing into the fall and winter, but grasses that 

become dormant in the fall lack the protein needed by ruminants such as cattle.  Forage kochia is a semi-

shrub that has been seeded on rangelands for fall and winter forage.  Previous research showed that the 

kochia cultivar 'Immigrant' provided needed protein and reduced winter feed costs by 25 percent, but it 

has been limited by poor establishment and short stature.  'Snowstorm' is a new forage kochia cultivar 

developed and released in 2012 by ARS scientists in Logan, Utah, that in field comparisons was 64 

percent taller than Immigrant, produced 68 percent more forage, and had increased protein and 

digestibility.  Snowstorm has quickly become a popular selection for private and public rangeland 

seedings; for instance, the Bureau of Land Management annual bid for reclamation plant materials 

included a significant portion of Snowstorm in the 2016 seed buy, purchasing 4,000 pounds valued at 

$101,500. [NP 215, Project 2080-21000-014-00D] 

 

Weather tools for rangeland restoration planning.  

Rangeland restoration efforts in the western U. S. Intermountain region have historically had relatively 

low success rates, primarily due to the general aridity of this region, and the extremely high variability in 

weather.  These dry landscapes often require multiple iterations of applied restoration practices to re-

establish resilient perennial vegetation that can support wildlife communities and livestock grazing.  ARS 

researchers and collaborators in Boise, Idaho; Burns, Oregon; Moscow, Idaho; Logan, Utah; Provo, Utah; 

and Woodward, Oklahoma, collaborated in developing a general strategy for adapting rangeland 

restoration planning and management to accommodate weather variability and help establish diverse 

plant communities on Great Basin rangelands that have been severely disturbed by wildfire and are 

dominated by introduced annual weeds.  Efforts are underway to work with Federal land management 
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agencies to implement this weather-based landscape restoration strategy via development of 

programmatic management plans on southern Idaho public rangelands.  Implementing these plans could 

improve rangeland restoration success rates on millions of acres of disturbed rangeland throughout the 

western U. S. Intermountain region. [NP 215, Project 2052-13610-011-00D] 

 

Alfalfa is a source of sustainable protein for aquaculture.  The growing demand for fish and seafood 

products is accelerating development of aquaculture nationally, and alternative feed ingredients that are 

sustainably produced and widely available are needed to meet these demands.  Some alternative proteins 

extracted from crop plants lack essential nutrients or have anti-nutritional components.  ARS scientists in 

St. Paul, Minnesota, and University of Minnesota collaborators tested a protein concentrate made from 

alfalfa foliage as a replacement for fishmeal in yellow perch diets.  They found fish that consumed this 

concentrate had the same growth rates as fish that consumed fishmeal, which indicates that alfalfa protein 

concentrate can substitute for this feed ingredient.  A simple heat treatment after juicing produced the 

highest yield of protein concentrate from alfalfa leaves.  Alfalfa stems, the “cake” resulting from leaf 

juicing, and the de-proteinized juice have potential as additional value-added products in alfalfa 

biorefining, whereas high-value alfalfa products will increase the value of crop and farm gate revenue. 

[NP 215, Project 5062-12210-002-00D] 

 

Higher strawberry yields with a longer growing season may revitalize the Mid-Atlantic strawberry 

industry.   

Mid-Atlantic strawberry production is limited to a short 5-week harvest.  The fresh berry market would 

benefit by adopting repeat-fruiting cultivars, but new production systems are needed for the cultivars.  

ARS scientists in Beltsville, Maryland, tested and evaluated low-tunnel raised-bed production systems for 

repeat-fruiting cultivars and results indicated repeat-fruiting cultivars could be successfully grown over 
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several months, which would lengthen the harvest season.  Yields and berry quality were higher under 

covered beds than under non-covered beds. Warmer air, crown, and soil temperatures extended the 

growing season, and the light quality within the tunnels was also better for the berries.  The researchers 

used the study data to develop mathematical models to further improve the design and management of 

these systems, which gives breeders and growers an environment suitable for generating economically 

viable strawberry yields over an extended period for harvest. [NP 216, Project 8042-61660-009-00D] 

 

Crop productivity expected to decline as temperatures warm and precipitation becomes more variable.  

Projected climate changes across the Midwest have the potential to affect regional corn and soybean 

production, but little detailed analysis on expected changes has been conducted at the county or cropping 

district level.  ARS researchers in Ames, Iowa, linked climate projections at the county level with 

statistical models of yield gaps (the difference between the genetically-driven maximum potential yield 

and the yield attained by producers) for corn and soybean from 2025 through 2075.  Yield gaps were 

projected to increase during this period in the southern portion of the Corn Belt because of the rising July 

maximum and August minimum air temperatures; yield gaps increased to 75 percent for corn and 30 

percent for soybean.  There was a strong north/south gradient of the magnitude of the yield gaps for corn 

and to a smaller degree for soybean, because soybean has a higher temperature limit during grain-fill.   

Adaptation strategies for Midwest corn and soybean production systems could include improving soil 

water availability to reduce crop stress and offset the effect of maximum temperature extremes.  

However, exposure to higher minimum temperatures can also be offset by altering the planting date or 

using a shorter growing season to avoid late summer heat stress. This analysis provides producers with 

options to consider when seeking to change their production systems to cope with climate change. [NP 

216, Project 5030-11610-003-00D] 
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Pelletized poultry litter applied in sub-surface bands extends soil nitrogen for two growing seasons of 

cotton.   

ARS researchers at Mississippi State, Mississippi, studied how long nitrogen persists in minimal tillage 

systems after amending soils with broiler litter using sub-surface banding.  When pelletized poultry litter 

(PPL) was applied in sub-surface bands for 3 years, the PPL provided at least 56 kilograms of nitrogen 

per hectare for each of the 2 years following 2013 PPL applications.  Beneficial fertilizer effects were 

observed in cotton lint yield, plant leaf density, and nitrogen uptake; the residual effect of PPL containing 

84 kilograms of nitrogen per hectare increased lint yield by approximately 10 percent during 2014 and 5 

percent during 2015, which were higher than yields resulting from standard nitrogen fertilization rates of 

140 kilograms per hectare.  This result indicates that the option for reduced fertilizer application rates 

exist during years following PPL application, which would reduce fertilizer application costs in minimal 

tillage systems and reduce probabilities for excess nitrogen loss to the environment. [NP 216, Project 

6064-21610-010-00D] 

 

A soil and land management app debuts.   

Smartphones are increasingly being used for quick and convenient access to information for improving 

farm management decisions and helping agricultural managers maximize the productivity, profitability, 

and sustainability of their production systems.  ARS scientists in Las Cruces, New Mexico, with support 

from USAID, developed the Land-Potential Knowledge System (LandPKS) app for iOS and Android 

phones and tablets, which allows managers to rapidly collect and store soil and topographic information 

and monitor vegetation status for a given area.  A new LandPKS algorithm can be used to identify soils 

based on user observations and provides a more precise and accurate tool for determining soil color using 

smartphone cameras.  These tools, combined under a simple-to-use interface, help land managers develop 

information databases for identifying options that might improve risk management, productivity, 
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economic returns, and environmental enhancement.  The app is available for download at 

https://www.landpotential.org/. [NP 216, Project 3050-11210-007-00D] 

 

Alabama cotton fiber quality and profitability affected by row spacing, variety, and tillage.   

Agricultural producers are faced with a range of conditions that influence their profitability, from weather 

variability to pressure from weeds, insects, and disease.  ARS researchers in Auburn, Alabama, 

conducted experiments to test how narrow row spacing, transgenic variety selection, and conservation 

tillage affected cotton profitability and fiber quality.  Results showed net returns were influenced by row 

spacing and crop variety, while fiber qualities were most commonly affected by variety selection and 

tillage.  These results provide cotton producers information when assessing production options for 

maximizing seed cotton yield and fiber quality. [NP 216, Project 6010-12610-005-00D] 

 

Managing cover crops can reduce corn root disease transmission.   

Cereal rye cover crops in corn-soybean rotations have been shown to significantly reduce erosion, 

decrease nitrogen and phosphorus losses, and increase soil organic matter. However, corn yields 

following a cover crop of cereal rye can be reduced during some years and some fields, possibly because 

cereal rye may be acting as a host for pathogens that can be transferred to corn seedlings after rye 

termination.  ARS scientists in Ames, Iowa, and university collaborators used field and controlled 

environment studies to show this relationship does exist between fungal Pythium and Fusarium corn 

pathogens and corn seedlings.  Additionally, they showed infection was reduced when the interval 

between terminating rye cover crops with herbicides and planting corn was increased to more than 10 

days.  Understanding how cover crops affect disease incidence in subsequent corn crops will help develop 

management strategies to address this risk and will help  farmers, extension personnel, crop advisors, and 

USDA Natural Resources Conservation Service conservationists use and manage cover crops more 
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effectively, thus leading to more cover crop adoption, less risk to corn yield, and greater environmental 

benefits. [NP 216, Project 5030-21610-002-00D]   
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CROP PRODUCTION AND PROTECTION 
 
National Programs: 

• Plant Genetic Resources, Genomics and Genetic Improvement, NP 301 
• Plant Diseases, NP 303 
• Crop Protection and Quarantine, NP 304 
• Crop Production, NP 305 

 

Resistance identified for new types of wheat stem rust.   

Wheat, a staple of life for billions of people, had a farm gate value of about $10 billion in the United 

States in 2015.  For centuries, wheat production has been threatened by a highly virulent microbe, wheat 

stem rust, which is able to rapidly change into new dangerous types.  New and highly virulent races of 

the wheat stem rust pathogen, known as Ug99, have arisen in Africa and are a severe threat to U.S. and 

world wheat production.  To protect the U.S. wheat crop from Ug99, new research tools are needed to 

help wheat breeders identify new sources of genetic protection.  ARS researchers in Aberdeen, Idaho, 

and St. Paul, Minnesota, discovered genetic markers that speed the selection for the resistance gene 

Sr28, which is effective against Ug99, from wheat breeding stocks.  Also, a potentially new type of 

genetic resistance that acts at the adult wheat plant stage was identified and its location has been mapped 
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on the wheat genome.  These advancements are substantially aiding U.S. wheat breeders by providing 

them with new wheat varieties that are resistant to stem rusts. [NP 301, Project 2050-21000-029-00D] 

 

Durable sunflower downy mildew and rust resistance.   

Downy mildew and rust are plant diseases that can seriously reduce sunflower yields.  Commercial 

confection (i.e., edible) sunflower breeders rely on ARS to provide inbred strains of sunflower with 

disease resistance, but very few suitable confection sunflower inbred lines are available with resistance 

to both downy mildew and rust.  ARS scientists in Fargo, North Dakota, have developed and released 

three germplasm lines of sunflower that are resistant to both diseases.  Each germplasm carries a gene 

for downy mildew resistance combined with one for rust resistance, thus providing resistance to all 

known races of North American rust and downy mildew.  This represents the first confection germplasm 

that exhibits combined resistance to both downy mildew and rust.  Molecular markers linked to both 

disease-resistance genes were developed and released to the sunflower industry, enabling breeders to 

develop additional hybrids with resistance to multiple pathogens, and thus assuring sustainable 

sunflower production in the presence of these two devastating diseases. [NP 301, Project 3060-21000-

039-00D] 

 

Strawberries perform better under low tunnels. 

 Strawberries are economically valuable to farmers and are popular with consumers who expect 

availability all year long; however, in much of the United States, traditional strawberries produce fruit 

only three to four weeks each year.  To produce strawberry fruit for several months, farmers need to use 

a repeat-fruiting strawberry variety that fruits nearly all year long, and protect it from mid-summer 

outdoor conditions.  ARS scientists in Beltsville, Maryland, compared the performance of repeat-fruiting 

strawberries under two different production systems (raised beds with and without low tunnels) to 
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determine the effect of day length, brightness, soil moisture, humidity, and temperature on strawberry 

yield.  They found that higher temperatures under low tunnels, especially in early spring and late fall, 

resulted in a much longer harvest season.  Strawberry yield increased as light increased, and with 

temperatures up to about 28°C, above which yields dropped.  Further evaluations showed that yields 

were more strongly associated with soil temperatures than air temperatures.  This new discovery will be 

useful to strawberry growers by helping them increase the length of the strawberry season to match 

consumer demand.  The new discoveries by ARS researchers have been published in scientific journals 

and presented at grower and professional meetings.  Strawberry growers are rapidly adopting the low-

tunnel production system. [NP 301, Project 8042-21220-254-00D] 

 

Sugarcane aphid-resistant sorghum.   

Sugarcane aphid has become a major pest in sorghum in the last few years.  ARS scientists in Lubbock, 

Texas, developed two new lines of pollinator sorghum (restorer, or R), designated LBK1 and LBK2 

(tested as R.11259 and R.11143), that showed significant tolerance to sugarcane aphid.  These two new 

R lines have been transferred to four seed companies and have been adopted in their breeding programs. 

[NP 301, Project 3096-21000-020-00D] 

 

Big Data toolbox.   

Whereas computer-aided simulation may be useful in designing optimal breeding strategies, the 

complexity of simulation is a barrier for breeders to taking the first step in using the software.  ARS 

researchers in Ithaca, New York, developed a simple and flexible computational software suite called 

the breeding scheme language (BSL), which allows users to more easily simulate breeding options and 

estimates of benefit from selection under specific genetic criteria and options.  This software will be 

useful for breeders to evaluate breeding schemes and to choose an optimal breeding strategy among a 
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number of possible ones, and also serves as a training platform for plant breeders. [NP 301, Project 

8062-21000-038-00D] 

 

Two USDA potato varieties chosen by McDonald’s for French fry production.   

The retail market for potatoes used for French fries in the United States is approximately $1.5 billion 

before the added value of retail sales.  The quick-service restaurant industry prefers lighter colored 

French fries with a wider range of storage temperatures that can resist the conversion of starch to sugars, 

which promotes an unacceptably dark French fry.  But breeding and identification of new potato 

varieties with these enhanced attributes involves careful testing and data collection across several 

locations and years.   ARS scientists in Aberdeen, Idaho, collaborated with the University of Idaho, 

Washington State University, and Oregon State University to develop suitable potato varieties for the 

French fry industry.  The research team released ‘Blazer Russet’ in 2005 and ‘Clearwater Russet’ in 

2008, and partnered with growers, processing companies, and the restaurant industry to conduct 

extensive testing for more than 10 years.  McDonald’s recently accepted these two varieties for use as 

their French fries.  Both varieties exhibit better culinary characteristics, greater fry recovery, less 

processing waste, higher marketable yields, more efficient nitrogen use, and greater tolerance to 

temperature and water stress. They also have fewer tuber defects than industry standard varieties.  

McDonald’s now uses seven potato varieties, four of which originated from the ARS breeding program 

in Aberdeen. [NP 301, Project 2050-21000-032-00D] 

 

Release of soybean germplasm line with superior tolerance to high temperature stress.  

High heat (>90°F) damages soybean seed by reducing seed germination and seedling vigor.  It also 

causes seed coat impermeability and green seed discoloration.  Unacceptable seed quality and economic 

loss are major challenges for soybean producers where temperatures are consistently high, such as the 
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Mississippi Delta region.  There has been little attention in commercial breeding programs to address the 

issue, but ARS researchers in Stoneville, Mississippi; Columbia, Missouri; Jackson, Tennessee; and 

Raleigh, North Carolina, discovered a heat tolerance gene, and developed and released a maturity group 

IV soybean germplasm line to seed companies and public breeders.  This germplasm line maintains 

excellent seed germination and high seed quality under elevated temperatures.  ‘DS25-1’ is the first U.S. 

soybean germplasm release to address heat tolerance in soybean, and it will enable breeding to develop 

better seed quality in high-temperature stress environments.  Commercial and public soybean breeders 

are now using DS25-1 in their breeding programs to develop heat-tolerant soybean cultivars for 

producers. [NP 301, Project 6066-21220-012-00D]  

 

Genetic mapping of the location imparting resistance to root knot nematode in cotton.   

The root-knot nematode is found throughout the Cotton Belt, and crop rotation with non-host crops can 

provide short-term nematode suppression.  But growers prefer to raise plants that have nematode 

resistance rather than rotate their crops, which is usually a challenge to implement.  Chromosome 14 

holds one of the two known genetic locations that imparts resistance to root knot nematode in cotton.  

But this genetic location has been only sparsely mapped, and genetic markers were not linked closely 

enough to the gene location to effectively select them.  ARS researchers in Tifton, Georgia, collaborated 

with University of Georgia scientists to create new molecular markers that are more closely linked to the 

gene location, and demonstrated that the resistance gene(s) are confined to a much smaller segment of 

DNA than had been previously identified.  Additionally, the researchers used the cotton genome of 

Gossypium raimondii, a precursor of modern cotton, to identify 20 genes in the newly delineated region 

that could be involved in nematode resistance.  The improved markers allow better pinpointing of their 

precise location, and breeding programs are now developing resistant germplasm with the markers.  
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Identification of these potentially resistance genes advances researchers closer to the goal of identifying 

the specific resistance genes and their function. [NP 303, Project 6048-21220-015-00D] 

 

Cloning of a durum wheat stem rust resistance gene.  

Wheat provides a substantial proportion of the calories and proteins consumed by humans, and 

additional increases in wheat production are necessary to feed a growing population.  Reducing yield 

losses caused by pathogens can contribute to production increases.  ARS scientists in St. Paul, 

Minnesota, report the identification and development of perfect markers for Sr13, a gene from durum 

wheat that confers resistance to the new virulent races of the stem rust pathogen that appeared in Africa 

at the beginning of this century, including Ug99.  Two phenotypic alleles, Sr13a and Sr13b, were 

identified as having effectiveness in controlling stem rust pathogen races.  The perfect markers 

developed for Sr13 and knowledge of allelic differences will allow U.S. durum wheat breeders to more 

effectively develop Ug99-resistant cultivars.  In addition, Sr13 can be a useful component of transgenic 

cassettes that include multiple resistance genes. [NP 303, Project 5062-21220-023-00D] 

 

Bee mite identification using the internet.   

Bees play a crucial role in U.S. agriculture as pollinators of many important crops.  Some mites that live 

on bees are parasitic to their hosts, spreading viruses that contribute to colony collapse, whereas other 

mites have little detrimental effect on their bee hosts.  ARS scientists in Beltsville, Maryland, along with 

researchers at the University of Michigan and USDA Animal and Plant Health Inspection Service, 

designed an interactive, web-based tool for identifying mites found on bees.  The searchable image 

gallery contains more than 850 mite images with an emphasis on mites associated with honey bees, 

mason bees, bumble bees, and other important pollinators in temperate regions, and stingless bees and 

large carpenter bees in the tropics.  This interactive internet site (http://idtools.org/id/mites/beemites/) is 
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useful to beekeepers, scientists, extension agents, and quarantine officers throughout the world who need 

to distinguish harmless mites from those that might harm bees or bee colonies. [NP 303, Project 8042-

22000-278-00D] 

 

Optimizing anaerobic soil disinfestation as a replacement for methyl bromide.   

Because methyl bromide is no longer available to producers for use as a crop fumigant and there is 

increasing regulatory pressure against the use of chemical fumigants, producers need new, inexpensive, 

and reliable chemical-independent soil fumigation methods.  Anaerobic soil disinfestation (ASD), or the 

elimination of plant pathogens from soil by anaerobic soil microbes and their toxic byproducts, shows 

great promise for use as a potential fumigant.  A key determinant for ASD success, however, is the 

carbon source used in the ASD process, which should be easily applied by growers, readily available, 

inexpensive, and able to suppress a broad range of pathogens and pests.  ARS researchers in Davis, 

California, evaluated 18 different carbon sources derived from agricultural waste and identified the 5 

most effective sources for controlling the bacterial pathogen that causes crown gall disease and other 

target pathogens.  ASD using agricultural waste is proving to be a reliable and cost-effective alternative 

to conventional soil fumigation. [NP 303, Project 2032-22000-015-00D] 

 

Grain contaminant vomitoxin made in subcellular toxisomes.   

Harmful byproducts of fungi, called mycotoxins, are important risks to human and livestock health.  

Little is known about how fungal mycotoxins are produced and how the toxin is delivered to 

contaminated cereal grain.  ARS researchers in St. Paul, Minnesota, have discovered that the toxic 

fungal product vomitoxin, which can contaminate wheat and barley grain, is produced in specialized 

portions of fungal cells called toxisomes.  Changes within the fungal cell causes the toxisome to convert 

the cell into a so-called toxin factory that is capable of delivering vomitoxin to wheat and barley grains.  
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This information is important for developing novel strategies of preventing contamination of grain with 

vomitoxin. [NP 303, Project 5062-22000-024-00D] 

 

Discovery of new environmentally friendly mosquito repellent.   

Mosquitoes are responsible for spreading such diseases as yellow fever, Zika, and chikungunya to 

humans, thus, the development of new, environmentally friendly repellents is a high priority, 

particularly for the protection of U.S. troops deployed overseas in areas where these diseases are readily 

spreading.  However, significant health and environmental risks are encountered in the use of effective 

mosquito control strategies that are pesticide-based.  Therefore, ARS researchers in College Station, 

Texas, along with collaborators at Texas A&M University and the University of Paris-Saclay, identified 

a class of ‘neuropeptide’ hormone in the legs and mouth parts of mosquitoes involved in the taste 

perception.  A novel version of the neuropeptide hormone was developed that deters, and/or repels 

mosquitoes from feeding, resulting in an immediate ‘fly-away’, ‘walk-away’ and/or ‘jump-away’ 

behavior. The work, funded by a joint USDA/Department of Defense program, and published in the 

Proceedings of the National Academy of Sciences of the United States, represents a major breakthrough 

that might find practical use as a completely new and effective mosquito repellant.[NP 304, Project 

3091-22000-33-00D]    

 

Impact of various pesticide classes on honey bee survival.   

Information regarding the impact of direct sprays and residues from different pesticide classes on honey 

bee populations is needed to understand which classes may pose the greatest risks.  ARS scientists in 

Stoneville, Mississippi, tested the toxicity of imidacloprid, a commonly used agricultural pesticide, 

mixed with seven different pesticide classes on honey bees through direct sprays and residues.  The 

scientists determined that that residue levels of seven pesticides in pollens/hive may not adversely affect 
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honey bees, but long-term exclusive ingestion of the maximal residue levels of some of the insecticides 

may induce substantial bee mortality.  Rotating pesticide chemistries and proper selection of pesticide 

mixtures can alleviate toxicity risks to honey bees. [NP 304, Project 6066-22000-084-00D]  

 

Optimum production systems for two new alternative oilseed crops.   

ARS research was critical in domestication and establishment of camelina and pennycress (Thalaspi 

spp.) as new oilseed crops, though sound agricultural management practices are critical to the success of 

farmers growing them.  Although ARS has published information on effective crop production systems 

that include these crops, optimum seeding methods for best stand establishments have not been 

determined.  Therefore, ARS researchers in Morris, Minnesota, developed better methods for timing and 

planting both crops that can lead to improved plant establishment, and potentially higher seed and oil 

yields.  Much of the research information developed on camelina, including using winter varieties in 

dual cropping systems, was summarized in an ARS-produced growers guide, and published in two 

different review articles in collaboration with universities.  In addition to providing new alternative 

crops for growers, this work offers producers a way to teach themselves how to grow camelina and 

pennycress for maximum economic benefit. [NP 305, Project 5060-21220-005-00D] 

 

Improved re-seeding methods for rangeland restoration.   

Throughout the western United States, rangelands are being invaded by annual grasses such as 

cheatgrass and medusahead that provide fuel for wildfires and destroy the health and usefulness of these 

ecosystems.  The only effective way to manage invaded and degraded rangeland is to reseed the ground 

with desired perennial vegetation, but most reseeding attempts have failed.  Therefore, ARS scientists in 

Burns, Oregon, determined the best season to reseed, seeding rate, and weather conditions for reseeding 

rangeland invaded by these undesirable annual grasses.  They compared the effects of spring versus 
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autumn seeding of desired perennial grasses and various seeding rates, and determined effects on 

perennial and annual grass establishment under conditions typical of Western rangelands.  They found 

that perennial grass establishment was unacceptably low when the number of annual grass seeds in the 

soil exceeded 150 per square yard, regardless of weather conditions, and recommend that, prior to 

reseeding desired perennial grasses, land managers should sample the field to determine the number of 

annual grass seeds in the soil to decide whether annual grasses must be controlled before proceeding.  

This work produced solid guidelines that land managers can use when considering rangeland re-seeding 

projects.  Professionals who make recommendations for rangeland management can use this information 

to develop guidelines for stand establishment under various conditions. [NP 304, Project 2070-22000-

005-00D]  

 

Honey bee spermatozoa cryopreserved.   

The lack of reliable sperm cryopreservation is a key roadblock to the development of a comprehensive 

and integrated honey bee breeding program.  To address this problem, ARS researchers in Fargo, North 

Dakota, in collaboration with ARS scientists in Baton Rouge, Louisiana, and the ARS National Bee 

Gene Bank Program in Fort Collins, Colorado, have developed a better method to cryopreserve honey 

bee spermatozoa, including development of the Fargo Honey Bee Extender Medium.  This medium not 

only improves sperm quality after cryopreservation, but allows for semen shipment at room temperature 

before and after storage, potentially improving the accessibility of cryopreserved samples for bee 

breeding programs worldwide. [NP305, Project 3060-21000-041-00D]  

 

Validation of intelligent sprayer for managing pests in nurseries.   

Conducting on-farm evaluations of pest control and determining its economic feasibility is a necessary 

procedure to assure successful adoption of new spray technologies by commercial horticulture 
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enterprises.  ARS researchers in Wooster, Ohio, developed and tested in three commercial nurseries in 

Ohio and Oregon a new intelligent sprayer that targets insect pests.  Efficacy of the sprayer for pest 

control treatments was compared with two types of conventional air-assisted sprayers.  Variable rates 

from the intelligent sprayer were achieved automatically based on the plant presence, canopy structure, 

and foliage density.  Compared with conventional sprayers with comparable and effective insect control, 

the intelligent sprayer used 30 to 78 percent less spray volume (and thus fewer chemicals) to control pest 

insects, thereby offering an economically and environmentally responsible spray system for controlling 

pests. [NP 305, Project 5082-21620-009-00D]  

 

Water-saving strategies developed for highbush blueberries.   

Many blueberry growers are facing serious water limitations due to warmer and drier weather 

conditions, greater scrutiny of water used for agricultural purposes, and greater demand by other sectors.  

To stay profitable under these conditions, blueberry growers need to use less water to grow blueberries.  

ARS scientists in Corvallis, Oregon, evaluated the potential of using water-saving management 

strategies, including deficit irrigation, early and late-season irrigation cut-offs, and crop thinning, to 

maintain yield and fruit quality with less water in northern highbush blueberry.  Fruit production was 

unaffected by deficit irrigation and, by the second year, was actually greater with crop thinning than 

with no thinning in the early cutoff treatment.  Late cutoffs, on the other hand, reduced yield, but 

increased several fruit quality characteristics, including firmness, storability, and sugar content of the 

berries.  Compared with using full irrigation, deficit irrigation saved nearly 270,000 gallons per acre of 

water per year, whereas early and late-season irrigation cutoffs saved approximately 140,000 and 

250,000 gallons per acre of water per year, respectively. [NP 305, Project 2072-21000-048-00D]  
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Release of new plant germplasm and cultivars. 

In FY 2017, there were 68 new plant releases of enhanced germplasm and cultivars of sorghum, sugar 

beet, table grape, wheat, pennycress, orange, blackberry, blueberry, sunflower, chickpea, soybean, 

triticale, watermelon, orchard grass, cotton, pepper, sugarcane, and witch hazel. Of the released 

cultivars, 18 are being protected through a Plant Patent or Plant Variety Protection.     

 

The National Genetic Resources Program (NGRP). 

The NGRP is responsible for acquiring, characterizing, preserving, documenting and distributing to 

scientists, germplasm of all life forms important for food and agricultural production.  In FY 2017, 

265,460 samples were distributed.  The table below lists the number of distributions from the NGRP 

repositories in the Germplasm Resources Information Network (GRIN) to different organizational 

categories.  Samples are typically distributed to: foreign genebank/resources units; international 

agricultural research centers; U.S. and foreign commercial companies; and U.S. and foreign agencies 

and universities.  
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Site Samples Accessions Requests Countries 
C.M. Rick Tomato Genetics Resource Center 
(TGRC) 105 105 1 1 

National Arboretum (NA) 422 349 104 7 
National Arid Land Plant Genetic Resources Unit 
(PARL) 308 133 29 4 

National Center for Genetic Resources 
Preservation (NSSL) 3,954 3,930 45 2 

National Small Grains Collection (NSGC) 48,943 30,514 767 45 
Natl. Germplasm Repository - Corvallis (COR) 5,810 2,830 798 17 
Natl. Germplasm Repository - Davis (DAV) 2,881 1,421 257 11 
Natl. Germplasm Repository - Geneva (GEN) 6,837 2,117 413 11 
Natl. Germplasm Repository - Hilo (HILO) 56 34 3 2 
Natl. Germplasm Repository - Mayaguez (MAY) 124 84 57 3 
Natl. Germplasm Repository - Miami (MIA) 771 534 111 9 
Natl. Germplasm Repository - Riverside (RIV) 19 18 5 2 
North Central Regional PI Station (NC7) 54,958 22,508 1,392 61 
Northeast Regional PI Station (NE9) 6,609 3,982 189 25 
Ornamental Plant Germplasm Center (OPGC) 402 308 60 1 
Plant Genetic Resources Conservation Unit, 
Griffin, GA (S9) 50,097 32,655 966 44 

Plant Variety Protection Voucher Collection 
(PVPO) 6 6 1 1 

Potato Germplasm Introduction Station (NR6) 8,474 2,867 246 9 
Rice Genetic Stock Center (GSOR) 8,479 3,363 172 17 
Soybean Collection (SOY) 23,340 12,468 566 27 
US Nicotiana Germplasm Collection (TOB) 381 208 80 12 
Western Regional PI Station (W6) 42,484 27,244 1,445 47 
Total 265,460 147,678 7,707 358 
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NATIONAL AGRICULTURAL LIBARY 
 
The National Agricultural Library (NAL) is one of the largest and most accessible agricultural research 
libraries in the world.  NAL provides services directly to the staff of USDA and to the public, primarily 
via the NAL Web site, www.nal.usda.gov.  The Library's vision is "advancing access to global 
information for agriculture."  
 
 

Development of the Ag Data Commons.   

In FY 2017, the staff of the NAL expanded the Ag Data Commons catalog for agricultural research 

datasets (https://data.nal.usda.gov).  Improvements focused on multiple platform upgrades for the 

enhancement of the Ag Data Commons DKAN distribution.  The Ag Data Commons was successfully 

added to the USDA Enterprise Inventory with the support of ARS data steward and data architect from 

the USDA Office of the Chief Information Officer.  Considerable effort was given to creating 

sustainable business models and strategic partnerships with senior program leadership within ARS and 

NIFA.  The NIFA FY 2018 requests for grant applications will include requirements for data 

management plans and ensuring public access to the resulting data and publications.  

 

Implementation of the i5K Workspace.   

The NAL has implemented new tools, added new data, and performed updates to the i5K 

Workspace@NAL, a web resource for arthropod genome access and curation.  New software suites 

include a GFF3 Toolkit package for the generation of official gene sets (OGS).  The software was used 
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to generate three OGSs, and a manuscript describing the new tool was submitted the journal Methods in 

Molecular Biology.  Three new species and 30 new datasets were added to the Workspace.  An analysis 

of the sequenced arthropod genomes found that 20 percent of all sequenced genomes are in the i5K 

Workspace@NAL—a good market penetration for a small unit. 

 

The LTAR data portal is functional.   

Meteorological observations as part of the Long-Term Agro-ecosystem Research (LTAR) project 

exceeded 1.2 million individual readings.  New sites were added and some sites expanded their data 

offerings by increasing the number of PhenoCam cameras being used to document weather and 

vegetation conditions at LTAR sites (now up to 45 PhenoCams at 13 LTAR sites).  The geographic 

information systems (GIS) catalog now has more than 100 reusable metadata snippets for frequently 

used entries and 27 distinct keyword list thesauri, in addition to the National Agricultural Library 

Thesaurus (NALT).  Each keyword is linked to its source thesauri.  At present, the GIS server is hosting 

113 data layers.  A new tool was added to the GeoServer in response to customer feedback that allows 

the comparison of any two raster layers using a slider feature. 

 

Update on the Life Cycle Assessment Commons.   

In FY 2017, the NAL team and its partners were recognized by an industry association for their 

contributions to the field of Life Cycle Assessment (LCA).  The memorandum of understanding (MOU) 

supporting this accomplishment, which formalizes the Federal LCA Commons, is moving through the 

approval process.  The U.S. Environmental Protection Agency and the Department of Energy have both 

signed the MOU.  In support of its leadership in the field, the NAL team was called upon to conduct an 

expert review of the Australian life cycle inventory database on behalf of the United Nations 

Environmental Program (UNEP)/SETAC, and the UNEP Global Network of Interoperable Databases.  
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This year, the team added the Federal Highway Administration as a new partner.  The LCA team is 

making significant progress toward meeting the standards of a trusted repository, and providing reliable 

and long-term data stewardship for the LCA and Federal LCA Commons. 

 

Implementing PubAg and expanding digital collections.   

During 2017, NAL expanded its efforts to improve the technical development of PubAg and to build up 

the content of the service.  In 2017, PubAg reached 1,707,868 citations to peer-reviewed, agriculture-

related scientific articles.  Each article citation in PubAg includes NAL Thesaurus subject terms, and a 

link to the article if available from internal NAL repository, PubMed Central, and the publisher.  PubAg 

was migrated and modernized to a Blacklight platform with features added to improve the user 

experience, including an advanced search function and type-ahead suggestions using ElasticSearch 

technology. Building on upgrades developed for PubAg, NAL has modified database, search, and user-

interface technology to support an upgrade to its digital collections scheduled for deployment in FY 

2018.  The National Agricultural Library’s Digital Collections had nearly 14 million online page views 

of more than 30,000 historical documents and reports across 10 major collections in 2017.  PubAg can 

be found at http://pubag.nal.usda.gov. 

 

NAL digital collections.   

During fiscal year 2017, NAL staff digitized and created citation information for 19,741 items (690,304 

pages), bringing the total number of digitized items to 135,397 (approximately 6 million pages).  These 

items include historic USDA-issued publications, nursery and seed trade catalogs, and topic-specific 

content to support NAL online exhibits and information.  NAL has also upgraded the metadata records 

for items in the Organic Roots, Historical Dietary Guidance, and the Animal Welfare Act collections.  In 

addition, NAL continues contributing rare and historical titles to the Biodiversity Heritage Library.  
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Until all mass-digitized publications are migrated to NAL web services, public access is available at 

https://archive.org/details/usdanationalagriculturallibrary. 

 

Exhibits.   

In fiscal year 2017, NAL completed and readied for launch the “Small Agriculture” online exhibit, 

which describes three of USDA’s historical initiatives in niche agriculture.  NAL-GC, the Library’s 

quarterly review article on its website home page, featured a new article on cranberries.  Also, in 

collaboration with Maryland State Highway Administration, NAL staff developed a display exhibit 

about archeological discoveries and stream restoration on ARS property in Beltsville, Maryland.  The 

exhibit features Native American artifacts that were unearthed during recent construction of a local 

highway. 

 

DigiTop.   

In FY 2017, NAL and USDA partners licensed on behalf of USDA users a $5.5 million portfolio of 

content consisting of full-text and databases to support research and scientific discovery. During FY 

2017, DigiTop continued shifting subscription periods away from December to third quart of the fiscal 

year to make the service more resilient to the budgetary challenges and to ensure better continuity of 

access for researchers. 

 

Automated indexing.   

In FY 2017, NAL continued improving full-scale production—automated indexing/text analytics 

software to generate the AGRICOLA Index of agricultural literature.  This application combines 

semantic analysis, machine learning, and human-constructed rules to automatically assign NAL 

Thesaurus subject terms to journal article citations.  This metadata facilitates effective literature 
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classification, management, search, and retrieval.  In FY 2017, NAL used the system to index 481,827 

articles, an increase of 51,701 articles over FY 2016 production.  In FY 2017, NAL migrated production 

from Luxid 6 to Luxid 7 application.  Additionally, NAL begin migration to the next version of the 

Expert System software, called Cogito. 

 

NAL Thesauras (NALT)..   

NAL collaborated with the U. S. Forest Service (FS) on a project to replace the “uncontrolled/semi-

controlled vocabulary” in the FS library database with a “controlled vocabulary” called the NAL 

Thesaurus (NATL; http://agclass.nal.usda.gov). To accomplish this goal, NAL mapped the FS index 

terms (many from CAB Thesaurus) to NALT. Of the 14,307 unique index terms, 9,185 were 

automatically mapped to NALT terms. The remaining 5,120 did not have a match and needed to be 

“human reviewed,” resulting in many new additions to NALT. 

 

Global ariculture concept scheme.   

In FY 2017, NAL continued working in collaboration with CAB International and the Food and 

Agriculture Organization of the United Nations on integration of three agricultural thesauri to produce 

GACS, a core agricultural vocabulary of 15,000 concepts in 26 languages.  The vocabulary supports 

Linked Data and is seen as the first step toward the realization of a hub that links to and from other 

concept schemes beyond the initial three, and in multiple language areas, to achieve interoperability 

among information systems. During FY 2017, GACS was incorporated under the GODAN Secretariat to 

facilitate better and more structured collaboration.  GACS can be found at 

http://browser.agrisemantics.org/gacs/en/. 
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3.7. Outreach Activities: Workshops, Field Days, Trainings/Demonstrations, and 
Stakeholder Presentations/Meetings 

 
 
 

3.7.1. Field Days 
 
 

Laboratory Location  Description 
Agroecosystem 
Management Research 

Ames, IA Gave presentation at the Soil and Water Week Declaration 
and Saturated Buffer field day. Fifty people in attendance; 
including the Governor and Secretary of Agriculture of Iowa. 

Agroecosystem 
Management Research 

Ames, IA Gave presentation on siting and design of Saturated Buffers 
at the 2017 Iowa Watershed Academy, Boone, Iowa. Sixty 
people in attendance. 

Soil Dynamics Research Auburn, AL Invited to present at the Cover Crop Workshop and Field 
Demo. Agricultural Economist, Dr. Leah Duzy, presented on 
the economics of conservation systems. Research 
Agronomist Dr. Kip Balkcom and Agricultural Science 
Research Technicians Trent Morton and Jeffrey Walker 
attended the workshop and provided technical expertise 
during the field day. 



FY 2017 Annual Report on Technology Transfer 

FY17 Page 75 

Bee Research Laboratory  Beltsville, MD All laboratory members hosted and gave presentations to 45 
beekeeping stakeholders who signed up for an optional field 
trip from the North American Pollinator Partnership 
Conference in Washington, D.C., to visit the laboratory and 
learn about bee research, visit was followed by numerous 
emails and correspondence about laboratory activities. 

Genetic Improvement for 
Fruits and Vegetables 
Laboratory 

Beltsville, MD Field day for American Cranberry Growers Association. 
August 17, 2017. Presented research on mycorrhizae 
colonization of cranberry. 

Food Animal 
Environmental Systems 
Research 

Bowling Green, 
KY 

Participated in field day with Kentucky State University. 
Guest speaker for cover crop demonstration at Bunton 
Farms; provided research results and information related to 
improving soil health. Anticipated number of participants 
ranged from 60 to 80 underserved population. 

Integrated Cropping 
Systems Research 

Brookings, SD Held annual field day. 

Sugarcane Production 
Research  

Canal Point, FL Dr. Gordon participated in a farm field day hosted by Deas 
Bros Farms where she taught about 800 students in 
elementary and middle school about sugarcane and plant 
breeding. 

Forage Seed and Cereal 
Research 

Corvallis, OR On May 24, 2017, participated in an Oregon State University 
(OSU) organized field day at the OSU Hyslop field 
laboratory. Presentations were given by four research unit 
staff on biochar research, stem rust, grass viruses, grass 
endophytes, and slug control research. 

Horticultural Crops 
Research  

Corvallis, OR Field day presenting current information on soil-borne 
disease and nematode management in raspberry. 

Horticultural Crops 
Research  

Corvallis, OR Presented talk on plant-parasitic nematode management in 
raspberry at annual stakeholder conference (California 
Caneberry field day). 

Horticultural Crops 
Research  

Corvallis, OR Presented data on leaf and petiole nutrient status for 
managing nitrogen, phosphorus and potassium levels for 
optimum growth, yield, and berry nutrients in Pinot noir at 
the Oregon State University Grape Day. 
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Horticultural Crops 
Research  

Corvallis, OR Gave lecture on managing grapevine nutrition and 
mycorrhizal fungi, provided handout for leaf/petiole nutrient 
guidelines at the Oregon LIVE (Low Input Viticulture & 
Enology). 

Horticultural Crops 
Research  

Corvallis, OR Discussed machine harvestability of red raspberry selections 
and cultivars at Washington State University Machine 
Harvest Field Day. 

National Clonal 
Germplasm Repository 

Corvallis, OR Home Orchard Society volunteers came to collect fruit 
samples for the October "All About Fruit Show"." 

National Clonal 
Germplasm Repository 

Corvallis, OR Field day featured blueberries; the public was invited to learn 
about blueberry research and taste the diversity of the 
blueberry collection at the genebank. 

Peanut Research Dawson, GA Dr. Chris Butts, Research Agricultural Engineer, served as 
an organizer member of the Georgia Peanut Tour Committee 
and participated in the 2017 Georgia Peanut Tour. 
Approximately 150 participants met in Albany, GA, and 
listened to a Hot Topics seminar, visited peanut fields, 
research facilities including the ARS National Peanut 
Research Laboratory, a peanut shelling plant, and seed 
facility. The tour visited Jimmy Carter's boyhood farm where 
Mr. Carter described life in south Georgia. 

Foreign Disease-Weed 
Science Research  

Ft. Detrick, MD Presented research to approximately 42 participants, 
consisting of nursery owners, managers, grower groups, and 
State government officials. Presentation was on biological 
control of soil-borne plant pathogens and how that can be 
incorporated into ornamental nursery practices. A 
demonstration was given on recently licensed biological 
control agent to manage ramorum blight (nursery equivalent 
of sudden oak death) and how it can be used. 

Sugarcane Research  Houma, LA Lafourche/Terrebonne Parish Sugarcane Field Day at the 
USDA Ardoyne Farm in Schriever and Raceland Ag Center. 
Discussion of billet cane chemical seed treatment results and 
aspects of soil fertility and precision agriculture research. 

Sugarcane Research  Houma, LA Assumption Parish Sugarcane Field Day at Napoleonville, 
Louisiana "Using Sun Hemp as a Cover Crop". 

Sugarcane Research  Houma, LA Iberia/St. Mary/Vermilion Sugarcane Field Day at Erath, 
Louisiana, on "Filter press mud and broiler litter additions 
improve soil health". 
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Emerging Pests and 
Pathogens Research  

Ithaca, NY Employees participated in the New York State Farm Show in 
Syracuse, New York, one of the largest agriculture shows in 
the Northeast, attracting more than 25,000 visitors and 400 
vendors. ARS scientists were on hand to explain their 
research projects. The display consisted of posters from each 
research units and the Robert W. Holley Center. A video 
monitor continuously looped slides representing the research 
performed at the center. We also had a table with 
microscopes and insects for children to enjoy. 

Cool and Cold Water 
Aquaculture Research 

Leetown, WV Jill Birkett and Lisa Radler participated in the U.S. 
Geological Service (USGS) Earth Day Open House 
demonstrations. The event took place at the USGS Leetown 
Science Center. 

Agroecosystem 
Management Research 

Lincoln, NE Field presentation made for ARS bioenergy and cropping 
systems research to seven undergraduate research interns, 
one graduate student coordinator, and one faculty 
coordinator for the University of Nebraska's Applied Plant 
Systems Internship program. 

Wheat, Sorghum and 
Forage Research 

Lincoln, NE Attended stakeholder event, the annual Hard Winter Wheat 
Breeders' Field Day, Bushland, Texas. Discussed the ARS 
Hard Winter Wheat Regional Nursery Program, and 
presented information on ARS-developed winter wheat 
breeding lines with virus resistance. 

Wheat, Sorghum and 
Forage Research 

Lincoln, NE Attended Wheat Field Days sponsored by the University of 
Nebraska. Presented and discussed research on breeding 
virus-resistant wheats to small and large farmers and 
university researchers 

Pollinating Insect-
Biology, Management, 
Systematics Research 

Logan, UT Invited to participate in Bugfest at the Utah Natural History 
Museum in Salt Lake City, Utah. Had three tables that 
included live bees, pinned specimens, and videos/ Staff also 
set out posters and interacted with approximately 2,000+ 
visitors, ranging in all ages and with very diverse 
backgrounds. 
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Office of the Director Maricopa, AZ Hosted Farm Science Day, a signature event with 
AZSciTech Festival. Despite rain and wind, nearly 500 from 
the local community and Phoenix metro area came to learn 
about the science behind agriculture. Event included an 
interactive insect zoo, cotton 101, biotechnology, 
remote/proximal sensing, auto-steer tractors, new crop 
development, photosythesis, and cotton breeding. 

Tropical Crops and 
Germplasm Research 

Mayaguez, PR Eighteen staff members of the Mars Cacao Plant Science 
Division visited cacao research plots and the cacao 
germplasm collection at the ARS Tropical Agriculture 
Research Station in Mayaguez, Puerto Rico, on February 15–
16, 2017. The group, headed by Director Ray Schnell, 
wanted to learn more about ARS research on cacao including 
long-term variety trials, crop management practices, and 
techniques on conservation and characterization of cacao 
genetic resources. 

Soil Management 
Research 

Morris, MN Drs. Heather Dose and Frank Forcella co-presented "Clean 
water and sweet nectar: The benefits of cover crops" at the 
Soil Health Workshop on June 28 in Morris, Minnesota. The 
event was sponsored by the West Central Research and 
Outreach Center, University of Minnesota Extension and 
North Dakota State University. 

Northwest Sustainable 
Agroecosystems Research 

Pullman, WA Presentation at the Washington State University Wilke Farm 
Field day. About 100 people in attendance. 

Wheat Health, Genetics, 
and Quality Research 

Pullman, WA Field Day presentation in Ralston, Washington. Presented on 
"Blackleg of Canola". 

Wheat Health, Genetics, 
and Quality Research 

Pullman, WA Field Day Presentation in Almira, Washington. Talk was on 
"Blackleg of Canola and other canola diseases". 

Great Basin Rangelands 
Research  

Reno, NV Hosted students in the Reno High School AP Science Class 
on seed and seedling propagation of big sagebrush for 
restoration activities. AP Science instructor Scott Huber and 
18 students visited the ARS wildland seed laboratory and 
greenhouse facilities and learned on-hand step-by-step 
procedures to germinate and grow big sagebrush for future 
class restoration efforts.  
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Great Basin Rangelands 
Research  

Reno, NV The unit conducted a field tour in cooperation with the 
Eureka County Conservation District and the Dean Ranch, 
owned by Barrick Gold, in a hands-on implementation of 
using the Lawson Aerator as a tool for rangeland 
rehabilitation practices. ARS staff presented on the 
application of the mechanical tool and data from past 
Lawson aerator application efforts to 40+ stakeholders and 
individuals. The Lawson aerator is owned by the  ARS unit. 

Office of the Laboratory 
Director 

Riverside, CA Hosted a tree and vine field day on Crop Management and 
Salinity: Grapes, Avocado and Passion Fruit, a Potential 
New Crop. The field day at the Laboratory was held in 
cooperation with a University of California Farm Advisor, 
Sonia Rios, and UC Cooperative Extension. Approximately 
30 local farmers participated in the event that include 
presentations on management of these high value crops 
under saline conditions and a field tour including grape and 
passion fruit experimental sites. 

Grassland, Soil and Water 
Research Laboratory  

Temple, TX The field day was attended by approximately 93 local 
farmers, crop consultants, and researchers from university, 
State, and Federal agencies throughout Central Texas. Tours 
of grassland and cropping systems research encompassing 17 
presentations were followed by a hosted luncheon. 

Southwest Watershed 
Research  

Tucson, AZ A field visit to conduct an initial evaluation of gullying 
induced by water spreader structures on the Tohono 
O'odham Nation was conducted with NRCS and local land 
owners/managers. Field discussion included insights into 
erosion and gullying processes as well as opportunities for 
mitigation. 

Pasture Systems & 
Watershed Management 
Research 

University Park, 
PA 

Four exhibits were developed and presented at the 
Pennsylvania Ag Progress Days. Ag Progress Days is a 3-
day educational outreach event held in Centre County, 
Pennsylvania, that is attended by approximately 45,000 
producers and the general public. This year the exhibits 
featured riparian management options, inter-seeding cover 
crops for early establishment, and the locations participation 
in the Long-Term Agro-ecosystem Research network and the 
Northeast Climate Hub. 
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Global Change and 
Photosynthesis Research 

Urbana, IL The University of Illinois Agronomy Days is held in 
conjunction with the University of Illinois Department of 
Crop Sciences to give a tour and make a presentation about 
the SoyFACE Global Change Research Facility.  

Floral and Nursery Plants 
Research 

Washington, DC In cooperation with scientists from Tennessee State 
University, Louisiana State University, Texas A&M, 
Mississippi State University, and the University of Georgia, 
the unit organized and hosted a nursery and landscape 
symposium and field day at the ARS site in McMinnville, 
Tennessee. Local growers, scientists, students, and nursery 
professionals learned about new varieties and production 
practices at this half-day event. 

Gardens Unit Washington, DC In collaboration with Davey Trees, Casey Trees, Penn State 
University, and the Friends of the National Arboretum, the 
U.S. National Arboretum hosted a Kid's Tree Climb event. 
During the course of the day, 250 children had the 
opportunity to climb into a tree using rigging provided by 
professional tree climbers. 

Gardens Unit Washington, DC Staff of the U.S. National Arboretum hosted the Bonsai 
Festival, which included giving tours and demonstrations to 
~1,000 visitors from the general public. 

Physiology and Pathology 
of Tree Fruits Research 

Wenatchee, WA Grower field day held at the Monterey Bay Academy Field 
site in Watsonville, California. The field day reviewed six 
different field trials that were undertaken to examine the use 
of host resistance and/or biologically active soil amendments 
for the control of soil-borne diseases of strawberry, with an 
emphasis on management of Fusarium wilt caused by 
Fusarium oxysporum f. sp. fragariae. Approximately 120 
growers, stakeholders and industry personnel were in 
attendance. 

Rangeland and Pasture 
Research 

Woodward, OK The Southern Plains Range Research Station and the 
Oklahoma Cooperative Extension Service hosted the 
Southern Plains Livestock, Forage, and Soil Conference on 
August 15. The 108 producers in attendance heard 
presentations on current and planned research. 
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Application Technology 
Research 

Wooster, OH The 2017 Maumee Valley Growers Association winter 
conference was attended by growers, extension educators, 
and allied industry members. It included a tour of the ARS 
research greenhouse at the Toledo Botanical Garden and a 
presentation of four demonstration trials highlighting recent 
research focused on improving greenhouse production of 
ornamentals. This included the benefits of supplemental 
lighting, carbon dioxide concentration, and silicon on plant 
growth, as well as reducing energy costs. 

Biobased and Other 
Animal Co-Products 
Research and Residue 
Chemistry and Predictive 
Microbiology Research 

Wyndmoor, PA Participated in the Pennsylvania Farm Show 2017, 
representing the mission of the Eastern Regional Research 
Center (ERRC). A poster presenting ERRC work and flyers 
describing research and accomplishments of each research 
unit were displayed. Answered questions from farm show 
visitors concerning ERRC research. 
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3.7.2. Workshops 
 
 

Laboratory Location  Description 
Agroecosystem 
Management Research  

Ames, IA Invited presentation to National Press Foundation-
sponsored Training Workshop for Journalist Fellows 
"Farm to Table: Where your food comes from," Des 
Moines, Iowa. Presentation title "Impacts of Organic 
Farming on Soil and Water Quality." 

Agroecosystem 
Management Research  

Ames, IA Presentation of cover crops to Women in Agriculture 
cohort at Field Extension Education Laboratory near 
Ames, Iowa, sponsored by Iowa State University 
Extension. 

Research Porgram Support  Ames, IA Dr. Keith visited Oahu to present a paper "Rapid Ohia 
Death: Pathology Research Summary" at the Rod 
Summit.  

Soil Dynamics Research Auburn, AL Invited to participate in the Flue Gas Desulfurization 
(FGD) Gypsum in Ag Workshop of the 2017 Electric 
Power Research Institute Advisory Committee meeting in 
Newport Beach, California. Dr. Dexter Watts made the 
presentation entitled, "Influence of FGD Gypsum on 
Reducing P Losses from Pastures and Row Cropping 
Systems," and Dr. Allen Torbert made the presentation 
entitled, "Update on USDA-NRCS National Conservation 
Standard for Gypsum and Gypsum as a Bedding Material 
in Poultry Broiler House." 

Soil Dynamics Research Auburn, AL Dr. Allen Torbert was invited to participate in the 2017 
World of Coal Ash Workshop, Lexington, Kentucky, and 
made a presentation entitled, "FGD Gypsum uses in 
Agriculture: Status of Federal Regulations and Support." 
The presentation updated the attendees on the status of 
the joint USDA and EPA risk evaluation of FGD gypsum. 
Also included was an update on the adoption of the 
NRCS National Conservation Standard for the use of 
gypsum in agriculture. 

Genetic Improvement for 
Fruits and Vegetables 
Laboratory 

Beltsville, MD Lead a workshop/breakout group discussion at the 
Vaccinium Planning Meeting in Kannapolis, North 
Carolina, focused on abiotic stress research in vaccinium. 
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Genetic Improvement for 
Fruits and Vegetables 
Laboratory 

Beltsville, MD A blueberry pruning demonstration and workshop was 
conducted at Whitesbog Blueberry Farm, demonstrating 
the principles of blueberry pruning. Attendees had a 
hands-on opportunity to prune dormant bushes. About 20 
attended. 

Hydrology and Remote 
Sensing Laboratory 

Beltsville, MD The GRAPEX workshop will be to review field 
experiment data collected by GRAPEX researchers for 
the 2013-2016 growing seasons, coordinate research, 
share and conduct analyses of data and model results to 
generate a collection of scientific papers from the 
GRAPEX project for submission to a peer-reviewed 
journal. In addition, there will be discussions among the 
participants of proposed field experiment activities for the 
upcoming 2017 growing season. 

Nutrition, Food Safety, 
and Quality 

Beltsville, MD Organized and moderated a 2-day workshop cosponsored 
by ARS and National Institutes of Health on best 
practices for design and reporting of diet in microbiome 
studies. 

Dale Bumpers Small 
Farms Research Center 

Booneville, AR Dr. Craig Willson held a workshop with local science 
teachers and two University of Arkansas students on the 
corn ear worm. Farm Bureau sponsored and provided 
pizza for lunch. 

Office of the Director Clay Center, NE Hosted a meeting of approximately 15 ARS scientists, 
university collaborators, and industry contacts to 
discussion sheep research. During the workshop, 
attendees discussed current and future research interests 
related to sheep, as well as toured the U. S. Meat Animal 
Research Center sheep facilities. 

Office of the Director Clay Center, NE An Antimicrobial Resistance Workshop was held at the 
U. S. Meat Animal Research Center for approximately 35 
ARS and APHIS scientists, university collaborators, focus 
group members, and industry contacts. The 1.5-day 
workshop consisted of presentations about current 
research in antimicrobial resistance, as well as discussion 
about future research and collaborations. 
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U. S. Meat Animal 
Research Center  

Clay Center, NE The Weight Trait Project meeting, "DNA Technology in 
Beef Cattle: Where we've been, where we are, and where 
we're going," was held at the U.S. Meat Animal Research 
Center, in collaboration with the University of Nebraska. 
The 1.5-day workshop provided presentations focused on 
current research in genetics, breeding, and animal health 
related to beef cattle. Approximately 50 collaborators, 
local cattle producers, and cattle industry contacts 
attended. 

U. S. Meat Animal 
Research Center  

Clay Center, NE The "Farmers and Ranchers Cow/Calf College" was held 
at the U.S. Meat Animal Research Center, in 
collaboration with the University of Nebraska. The 1-day 
workshop provided presentations focused on current 
research and information related to beef cattle production. 
Approximately 80 collaborators, local cattle producers, 
and cattle industry contacts attended. 

Soil Drainage Research  Columbus, OH Gave presentation entitled, "Reducing nutrient movement: 
data from edge of field studies," to approximately 100 
producers, extension educators, crop advisors, students, 
and scientists at the annual Manure Science Review in 
Paulding Ohio. 

Horticultural Crops 
Research  

Corvallis, OR Organized blind wine tasting with collaborators at Oregon 
State University with industry partners (Erath Wine 
Estates) to examine wines from ARS vineyard versus 
winery nitrogen management trial. The results will be 
used to guide sensory panel research on these wines. 

Horticultural Crops 
Research  

Corvallis, OR Presented: "Assessing transportability of decision support 
systems: ascospore release prediction;" "The grape 
powdery mildew conundrum: Fungicide selection and 
timing;" and "Biophysical modeling of pathogen 
dispersion;" during the 2017 Workshop on Grape 
Powdery and Downy Mildew. 

Crops Pathology and 
Genetics Research 

Davis, CA Gave a presentation to policymakers (15–20) from the 
California Department of Food and Agriculture, 
Resources Agency, and Air Resources Board to inform 
their efforts at quantifying carbon storage and greenhouse 
gas emissions from agriculture as part of the SB1350 
Healthy Soils Program Act (2016). The presentation was 
entitled, "Conservation Tillage Practices for California 
Agriculture." 



FY 2017 Annual Report on Technology Transfer 

FY17 Page 85 

Range Sheep Production 
Efficiency Research 

Dubois, ID Conducted a half-day workshop in the field for Clark 
County School District high school students and 
University of Idaho Vet Externship participants. ARS 
scientists and technicians, Bureau of Land Management 
technicians, and Idaho Fish and Game biologists involved 
students in sage grouse conservation efforts. Students 
were taught how to place trackers on sage grouse and 
determine health and age of sage grouse, and how to 
assess sage grouse habitat. 

Sugarbeet and Bean 
Research 

East Lansing, MI Participation in development and presentation of hands-
on activities and informational displays for Fascination of 
Plants Day, organized by Michigan State University. This 
activity was aimed at the general public to increase 
awareness of plants and their roles as well as plant 
research in East Lansing, Michigan. More than 100 
people were reached at this activity. Unit Program 
Support Assistant, Melissa Stiefel, assisted with this 
activity. 

Office of the Director ElReno, OK BlueSTEM AgriLearning Center at the Grazinglands 
Research Laboratory hosted a Soil Science Teacher 
Professional Development Workshop for local teachers. 

Insect Genetics and 
Biochemistry Research  

Fargo, ND A workshop comprised of working with graduate students 
to lead a game of insect-themed Family Feud to teach 
students more about insects in a fun, engaging way. There 
were three sessions (of approximately 10 students each) 
of the game. 

Poultry Production and 
Product Safety Research  

Fayetteville, AR The week-long Armed to Farm Boot Camp providing 
hands on training and on-farm demonstrations to military 
veteran small farmers. Conducted in partnership with the 
University of Arkansas and NCAT (nonprofit), the unit 
staff provided hands-on training on topics ranging from 
development of business plans, livestock care and 
handling, pasture management and water systems, soil 
assessment, and pasture poultry production. 

Foreign Disease-Weed 
Science Research  

Ft. Detrick, MD Presented a plant pathology research seminar to a group 
of Hood College undergraduate and graduate students 
(+50). 
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Foreign Disease-Weed 
Science Research  

Ft. Detrick, MD Dr. Shishkoff was part of a SCRI Planning Grant to 
present a workshop, in Philadelphia, Pennsylvania, 
November 15-16, 2016, to stakeholders (growers and 
industry and extension personnel) of proposed research 
on downy mildew pathogens. She helped plan the 
meeting and presented two oral presentations. 

Tropical Plant Genetic 
Resources and Disease 
Research 

Hilo, HI Assisted with planning for 2017 International Macadamia 
Nut Symposium, including design of the abstract 
submission form, receiving abstract submissions, and 
developing symposium program. 

Innovative Fruit 
Production, Improvement 
and Protection 

KearneysvilleWV Drs. Ann Callahan and Chris Dardick, in conjunction with 
the University of Maryland, hosted a Bioinformatics 
Training Workshop for local high school biology teachers 
and students in West Virginia. Five students and nine 
teachers participated in this workshop, which was funded 
by the National Science Foundation, to train them in the 
latest tools and techniques in genomics data analysis, 
including gene editing. The teachers and students worked 
together to create learning modules that can be integrated 
into their current curriculum.  

Cotton Ginning Research Las Cruces, NM Conducted workshop classes at the 2017 Southwestern 
Ginners School held in Lubbock, Texas, on behalf of the 
National Cotton Ginning Association to 145 ginners to 
maintain ginners certifications.  

Cotton Ginning Research Las Cruces, NM Conducted workshop courses to maintain ginner's 
certification at the 2017 Western Ginners School, on 
behalf of the National Cotton Council, at the SW Cotton 
Ginning Research Laboratory, Mesilla Park, New 
Mexico. Workshops taught include: 1) Efficient 
operation, adjustment, and maintenance of gin equipment; 
2) Unloading thru cylinder cleaners; 3) Drying systems; 
4) Hydraulic systems: Applications in the gin; 5) Bale 
presses and hydraulic systems; 6) Plastic Detection and 
Removal; 7) Air Measure Procedures; 8) Air 
Measurements Theory and Practice; and 9) Fan Tables-
Fan Laws-High Efficiency Fans. 

Range Management 
Research 

Las Cruces, NM White Sands National Monument Climate Change 
Scenario Planning Workshop. 

Range Management 
Research 

Las Cruces, NM Workshop on Climate /Water in Socorro, New Mexico. 
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Range Management 
Research 

Las Cruces, NM Ecological Site Descriptions (ESD) Workshop for 
classifying ecological areas for land management 
purposes, as well as for understanding the effects of 
climate change. 

Range Management 
Research 

Las Cruces, NM Jornada Field Botany Workshops. The workshops bring 
members of the public together to learn about range 
ecosystems in and around the Chihuahuan Desert.  

Range Management 
Research 

Las Cruces, NM Jornada Experimental Range Botany Workshop, Pitchfork 
Ranch. 

Forage and Range 
Research 

Logan, UT Met with scientists and graduate students at Kings Park 
Botanic Garden, Perth, Australia (gave two seminars).  

Forage and Range 
Research 

Logan, UT Gave the opening plenary and two volunteered talks 
(February 6-9, 2017) at the Restore, Regenerate, 
Revegetate meeting at Armidale, Australia.  

Pollinating Insect-Biology, 
Management, Systematics 
Research 

Logan, UT Invited to present at Pollinators in Managed Forests 
Workshop in Corvallis Oregon: "Practical considerations 
for augmenting bloom for native bees in northwestern 
forests," and "Wildflower restoration for bee habitat in 
managed western forests." 

Pollinating Insect-Biology, 
Management, Systematics 
Research 

Logan, UT Attended the U.S. Fish and Wildlife Service Bombus 
affinis conservation planning meeting 

Pollinating Insect-Biology, 
Management, Systematics 
Research 

Logan, UT Held a week-long workshop entitled, "Partnership for 
Native Bee Surveys between Native American Tribes and 
the Pollinating Insect Research Unit," to convey 
information needed to conduct native bee surveys and 
partner with ARS for basic identification, information and 
methods for survey. 

Pollinating Insect-Biology, 
Management, Systematics 
Research 

Logan, UT Workshop facilitator at the EPA/Pollinator Partnership-
sponsored meeting, "Exposure Assessment Paradigm for 
non-Apis bees." 
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Pollinating Insect-Biology, 
Management, Systematics 
Research 

Logan, UT Invited to teach at the first Alabama Bee Workshop at 
Auburn University; sharing expertise on bees, including 
bee taxonomy, pollination, bee biodiversity, and 
conservation to diverse group of researchers, professors, 
students and general public 

Dairy Forage Research Madison, WI Participated in the Global Research Alliance 
(GRA)/Croplands Research Group meeting, in Phoenix, 
Arizona. Participants focused on aligning their work with 
the new GRA Strategic Plan for 2016–2020 and with 
GRA flagship projects. The GRA, with 46 member 
countries, is focused on research, development, and 
extension of technologies and practices that will help 
deliver ways to grow more food (and more climate-
resilient food systems) without growing greenhouse gas 
emissions. 

Environmentally 
Integrated Dairy 
Management Research 

Madison, WI Hosted a 3-day meeting of the Dairy Agroecosystem 
Work Group, a research collaboration among five ARS 
units. Also conducted a tour of research activities at the 
U.S. Dairy Forage Research Center's research farm. 

Environmentally 
Integrated Dairy 
Management Research 

Madison, WI Invited to the Centers for Disease Control and Prevention 
in Atlanta, Georgia, to participate in a structured expert 
judgement to estimate the number of illnesses in the 
United States that are from foodborne and waterborne 
transmission. 

Natural Resource 
Management Research  

Mandan, ND Hosted groups from the North Dakota Crop Improvement 
Association, Morton County Soil Conservation District, 
Area 4 Research Farm Supervisors, Annie's Project 
(NDSU), North Dakota State Fair Superintendents, and 
others in their meeting facilities. 

Natural Resource 
Management Research  

Mandan, ND On February 28, ARS scientists provided leadership and 
collaborated with North Dakota State University, 
Bismarck State College, NRCS, and the Area 4 SCD 
Cooperative Research Farm to present, "Farming and 
Ranching for the Bottom Line," a free 1-day conference 
for family farmers and ranchers in which nearly 200 
attended. 
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Plant Physiology and 
Genetics Research 

Maricopa, AZ In collaboration with the University of Arizona and with 
financial support from the U.K. Science and Innovation 
Network, ARS scientists conducted a 2-day workshop to 
examine key issues in field-based high throughput 
phenotyping. Approximately 35 researchers from the 
United States and the United Kingdom and private 
company personnel participated. 

Soil Management 
Research 

Morris, MN Presented invited session entitled, "Nutrient Cycling and 
the Haney soil test," at the Soil Health Workshop. The 
Workshop was sponsored by the Ridgewater College Ag 
Department, Willmar campus. In addition to the students, 
approximately 30 farmers, ag professionals, and 
consultants attended. 

Soil Management 
Research 

Morris, MN Dr. Russ Gesch presented "Cashing in on oilseed cover 
crops" at the Soil Health Workshop on June 28 in Morris, 
Minnesota. The event was sponsored by the West Central 
Research and Outreach Center, University of Minnesota 
Extension, and North Dakota State University.  

Soil Management 
Research 

Morris, MN Drs. Frank Forcella and Heather Dose co-presented 
"Clean water and sweet nectar: The benefits of cover 
crops" at the Soil Health Workshop on June 28 in Morris, 
MN. The event was sponsored by the West Central 
Research and Outreach Center, University of Minnesota 
Extension and North Dakota State University. 

National Cold Water 
Marine Aquaculture 
Center 

Orono, ME The Maine Hatchery Roundtable is an annual professional 
development workshop organized by Dr. Mike Pietrak at 
Center. This year, 35 hatchery workers attended the tour 
of a commercial and state hatchery to learn about 
operations at different facilities. Discussion covered a 
range topics including feeding systems, vaccination, 
grading, water treatment and tank design. 
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Watershed Physical 
Processes Research  

Oxford, MS In collaboration with and hosted by Mississippi State 
University, the unit conducted a 1-day workshop to 
introduce students and staff of Mississippi State 
University and staff of various Mississippi and U.S. 
government agencies to basic principles and assessment 
of channel adjustment processes for stream restoration. 
Approximately 25 students, researchers, and government 
personnel participated. 

Grain Legume Genetics 
Physiology Research  

Pullman, WA ARS Prosser, hosted the Western Regional Potato Variety 
Development Team 1007 Curly Top Virus Biology, 
Transmission, Ecology, and Management regional project 
workshop that was attended by 16 current researchers and 
two retired researchers from the local community. Talks 
were presented one day with a short field tour of dryland 
and irrigated agriculture in the region on the following  
morning. 

Wheat Health, Genetics, 
and Quality Research 

Pullman, WA Washington State University Oilseed Cropping Systems 
Workshops at Hartline, Ritzville, and Clarkston, 
Washington. The talks were on the diseases of Brassicas 
and canola diseases. 

Wheat Health, Genetics, 
and Quality Research 

Pullman, WA Washington Grain Commission Review in Pullman, 
Washington, gave a talk on "Research on Nematodes and 
Fusarium Crown Rot." 

Wheat Health, Genetics, 
and Quality Research 

Pullman, WA Spokane Farm Forum, Ag Expo in Spokane, Washington, 
gave a talk on "What's New in Research on Soilborne 
Plant Pathogens." 

Wheat Health, Genetics, 
and Quality Research 

Pullman, WA Washington Department of Ecology in Spokane, 
Washington, gave a talk on "Management of Fresh Wheat 
Residue for Irrigated Winter Canola." 

Wheat Health, Genetics, 
and Quality Research 

Pullman, WA Washington State Report in Riverside, California,  gave a 
talk on "Multistate Group Managing Plant-Microbe 
Interactions in Soil to Promote Sustainable Agriculture." 
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Contaminant Fate and 
Transport Research  

Riverside, CA Dr. Todd Skaggs met with a delegation from Can Tho 
University (Vietnam) on a U.S. State Department-
sponsored trip, and participated in a planning workshop 
with faculty from Can Tho University and the University 
of California-Riverside. The purpose of the workshop was 
to identify research needs related to salinity in the 
Mekong Delta, and to plan for future technical and 
cultural exchanges. An overview of ARS research was 
presented and a tour of ARS facilities was provided. 

Pest Management 
Research  

Sidney, MT Dr. Stefan Jaronski recently conducted a short course 
about developing insect pathogenic fungi as biopesticides 
at the University of Vermont. The audience was a group 
of two university faculty and four graduate students 
studying these fungi. Methods for mass production and 
formulation, as well as experimental methods used in 
Jaronski's research, were covered in the 5-day course. 

Grassland, Soil and Water 
Research Laboratory  

Temple, TX Dr. Haney discussed a new approach to testing soil that 
determines the nutrients and minerals that will be 
available to crops for the next growing season at the 2017 
Organic Matter Matters Workshop and Tradeshow in 
Minot, North Dakota, via videoconference. 

Southwest Watershed 
Research  

Tucson, AZ Led an abstract writing and guide to Powerpoint 
presentation preparation workshop for the University of 
Arizona/NASA Space Grant Undergraduate Internship 
program. The abstract was attended by 24 students (10 
female, 8 Hispanic, 1 African American, 1 Native 
American, and 3 Asian). 

Pasture Systems & 
Watershed Management 
Research 

University Park, PA Held a forage workshop for high school 4-H students to 
teach about forage terminology, how to read a forage 
quality report, and how forage quality effects animal 
performance. The workshop was organized by Penn State 
Extension and the Pennsylvania 4-H council. 

Soybean and Maize 
Germplasm, Pathology, 
and Genetics Research 

Urbana, IL Dr. Hartman gave a disease diagnostic workshop on 
soybean for researchers in Ghana. 
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Floral and Nursery Plants 
Research 

Washington, DC The U.S. National Arboretum (USNA) hosted the 
International Society of Arboriculture's International Tree 
Climbing Championship and Arbor Fair, which attracted 
thousands of visitors, as well as arborists from 19 
countries. This was one of the largest public events at the 
USNA in recent history, and was hugely successful for 
the USNA, partners, stakeholders, and the public. 

Floral and Nursery Plants 
Research 

Washington, DC Participated on a panel at the American Elm Restoration 
Workshop in Worthington, Ohio, by providing expertise 
on inoculation methods to screen for resistance to Dutch 
elm disease. Attendees included scientists, arborists, 
nursery professionals, and foresters. 

Floral and Nursery Plants 
Research 

Washington, DC Taught a workshop on plant propagation at the U.S. 
National Arboretum to members of the Federated Garden 
Clubs of America. 

Floral and Nursery Plants 
Research 

Washington, DC Participated in a workshop sponsored by the ARS 
Northeast Area to foster research collaborations and 
scientific training opportunities between HBCU 
Institutions and ARS. Representatives from ARS and 
NIFA met with scientists from several regional HBCU 
Institutions to discuss funding opportunities and areas of 
potential research, and to learn from past successes. 

Floral and Nursery Plants 
Research 

Washington, DC Staff from the ARS worksite in McMinnville, Tennessee, 
worked with Tennessee Tech University to present a 
pollinator workshop to 30 high school students. 

Gardens Unit Washington, DC The U.S. National Arboretum jointly hosted a workshop 
with the D.C. Department of Energy and Environment 
targeting the auto repair industry. The workshop focused 
on educating auto repair personnel on steps to take to 
prevent pollution of waterways. 
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Dairy and Functional 
Foods Research 

Wyndmoor, PA ARS scientist participated in the American Chemical 
Society sponsored program, Philadelphia Area Girls 
Enjoying Science, PAGES, held twice a year at Chestnut 
Hill College in Philadelphia, Pennsylvania. Program 
encourages 6th grade girls from the Philadelphia and 
suburb schools to increase their interest in science. The 
Saturday program has a guest keynote speaker and three 
workshops for the girls to attend. The ARS scientist 
conducted three hands-on workshops on "The chemistry 
behind dairy foods". 

Food Safety and 
Intervention Technologies 
Research 

Wyndmoor, PA Presented keynote address at Delaware State University 
sponsored workshop entitled, "Seafood Safety 
Workshop," for university staff and students. 
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3.7.3. Trainings & Demonstrations 
 
 
Laboratory Location  Description 
Healthy Processed Foods 
Research  

Albany, CA ARS scientists  and students from the University of 
California, Davis, demonstrated the infrared drying of 
walnuts to the Walnut Growers and Processors in 
Maxwell, California. 

Agroecosystem 
Management Research 

Ames, IA ARS staff delivered a training workshop on the 
Agricultural Conservation Planning Framework, a 
software toolbox for watershed analysis and 
conservation planning that is operated in a GIS 
programming environment, on the campus of Purdue 
University in West Lafayette, Indiana. Trainees included 
university faculty, staff, and graduate students, and 
consulting engineers, State agency staff, and 
environmental organizations. 

Animal Biosciences & 
Biotechnology Laboratory  

Beltsville, MD The ARS Administrator awarded a $100,000 Faculty 
Fellowship Capacity Building Grant at 1890 Land Grant 
Universities to support Dr. M. Singh, faculty at Fort 
Valley State University  in his sabbatical at ARS where 
he will establish  genome editing of goats at Fort Valley 
State University. 

Bee Research Laboratory  Beltsville, MD A total of six ARS scientists gave presentations to the 
West Virginia panhandle “Bee University” hosted by Ed 
Forney of Geezer Ridge farms. Talks were given to 
military veterans, hobby beekeepers, and community 
college agriculture students on bee research, sustainable 
beekeeping, and disease control at James Rumsey 
Technical Institute, Hedgesville, West Virginia. Each of 
the talks was given to an audience of 150 beekeepers. 

Genetic Improvement for 
Fruits and Vegetables 
Laboratory 

Beltsville, MD Participated as a teaching volunteer at the Mobile 
Science Lab presentations to the Beltsville Academy 
Elementary School in November 2016. Volunteers assist 
professional teachers who bring various aspects of 
biology, including agricultural science, to elementary 
school children. 

Genetic Improvement for 
Fruits and Vegetables 
Laboratory 

Beltsville, MD Had research discussions with representative of TRUE 
FOOD TV/Manic media that led to production of a How 
Does it Grow? video on blueberries, 
www.youtube.com/watch?v=aB9U1wTsx2c TRUE 
FOOD TV is the web's most watched series dedicated to 
food and agriculture education 
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Natural Germplasm 
Resources Laboratory  

Beltsville, MD The laboratory presented an exhibit on crop diversity at 
the Take Your Daughters and Sons to Work event in the 
National Agricultural Library on April 27, 2017.  

Dale Bumpers Small 
Farms Research Center 

Booneville, AR Two scientists from CONABIO, a governmental agency 
in Mexico City, Mexico,  participated in training in 
digital soil mapping. 

Biological Control of 
Insects Research 

Columbia, MO Location staff demonstrated the detection of honey bee 
parasites and pathogens at the State beekeepers 
association 2017 annual workshop. 

Soil Drainage Research  Columbus, OH Provided field tour and overview of edge-of-field 
research to 25 county commissioners and staff at Ohio 
Farm Bureau Demonstration Farms event in Dunkirk, 
Ohio. 

Horticultural Crops 
Research  

Corvallis, OR Provided consultation and training on root staining for 
mycorrhizal fungi to Oregon State University, 
Rangeland Department. 

Horticultural Crops 
Research  

Corvallis, OR Transferred plans for building spore traps and protocols 
for detecting Erysiphe necator spores; trained James 
Woodland on building and spore traps at the University 
of Idaho. 

Horticultural Crops 
Research  

Corvallis, OR Provided training on berry cultivars to food industry 
personnel in the use of berries in recipe and institutional 
product development at the Oregon State University's 
Food Innovation Center in Portland, Oregon. 

Horticultural Crops 
Research  

Corvallis, OR Identifying database needs for National Clean Plant 
Network and evaluation systems in use at various 
centers at Purdue University in Indiana. 

Horticultural Crops 
Research  

Corvallis, OR Provided consultation for identification of tree pathogen 
to U.S. Forest Service forest pathologist. 

Horticultural Crops 
Research  

Corvallis, OR Provided consultation on identifying field locations to 
conduct fungicide research on Phytophthora root rot of 
raspberry to IR-4 Project member at Rutgers University. 

Horticultural Crops 
Research  

Corvallis, OR Provided consultation on identifying soilborne root 
disease of raspberry in Mexico to Dole Berry Company 
grower. 

Horticultural Crops 
Research  

Corvallis, OR Provided consultation on developing a screening assay 
to screen raspberry for resistance to Phytophthora root 
rot to a fruit research scientist from Plant and Food 
Research, New Zealand. 

Horticultural Crops 
Research  

Corvallis, OR Provided consultation and diagnostic services for 
approximately 20 acres of rhododendron with 
Phytophthora root rot at ornamental nursery field site, 
wholesaler. 
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National Clonal 
Germplasm Repository 

Corvallis, OR Provided training in tissue culture, genetic analysis, and 
germplasm management of a clonal genebank. 

National Clonal 
Germplasm Repository 

Corvallis, OR Three students from local high schools are trained in 
horticultural practices on a weekly basis from 
September through December. 

Peanut Research Dawson, GA Participated in a 1-day Workshop on "Use of Soil 
Sensors for Irrigation Scheduling" organized by Dr. 
Brenda Ortiz, Auburn University. Presented 
demonstration to 50 growers/potential users of the 
irrigation scheduling tool, IrrigatorPro, developed by 
ARS for cotton, corn, and peanuts. 

Peanut Research Dawson, GA Crop consultants, Mr. and Mrs. Larry Worsely, visited 
Dr. Chris Butts for a tutorial on how to use the online 
version of Irrigator Pro. Irrigator Pro is the decision 
support software developed for scheduling irrigation in 
peanut, cotton, and corn. 

Range Sheep Production 
Efficiency Research 

Dubois, ID A half-day training session in the field was conducted 
for the Idaho Master Naturalists (IDMN). Scientists 
presented procedures used each spring to survey sage 
grouse populations based on appearance of sage grouse 
at historic lekking sites. IDMN members and scientists 
discussed ARS research that is focused on sheep grazing 
in sage grouse habitat. 

Sugarbeet and Bean 
Research 

East Lansing, MI Taught and led an invited participatory activity on 
disease diagnosis in sugar beet to 4-H students at the 
Michigan Sugar Beet Day. Approximately 80 children 
from 3rd grade through high school participated, along 
with eight parents/chaperones. Also provided a tour of 
the ARS sugar beet research at the Saginaw Valley 
Research and Extension Center for the students and 
answered questions about career opportunities in ag 
research. Tom Goodwill assisted in the activities. 

Subtropical Insects and 
Horticulture Research 

Fort Pierce, FL Met with 60 girl scouts during a campout, talked to 
them about being entomologists, and showed them ways 
to collect insects. Three sessions, 20 girls at a time. 

Mosquito and Fly 
Research 

Gainesville, FL Conducted classes on insect surveillance 
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Tropical Crop and 
Commodity Protection 
Research  

Hilo, HI AgVenture hands-on demo for up to 100 4th grade 
students, in conjunction with 10 other presenters/booths 
and organized by the county 4-H Extension Agent. ARS 
presented food technology/postharvest quality 
assessment instruments which measured papaya fruit 
firmness and color of unripe and ripe fruit and the sugar 
content of papaya juice compared to lemon juice. 
Students collected data on the formatted sheets 
provided. 

Cotton Ginning Research Las Cruces, NM Set up ginning demonstrations for visitors at the New 
Mexico State Fair held in Albuquerque, New Mexico. 

Range Management 
Research 

Las Cruces, NM Asombro Institute for Science Education staff presented 
science methods to New Mexico State University 
preservice teachers. 

Range Management 
Research 

Las Cruces, NM Assessment, Inventory, and Monitoring (AIM) 
Workshop /training for land managers. 

Range Management 
Research 

Las Cruces, NM AIM Workshop for training land managers in Reno, 
Nevada, and Casper, Wyoming. 

Range Management 
Research 

Las Cruces, NM Provided Assessment Inventory Monitoring (AIM) 
training in partnership with BLM to develop and 
implement AIM to include leading selection of the core 
indicators and methods for measuring them; developing 
guidance and tools for statistically valid monitoring 
programs; conducting AIM field crews; developing 
tools for the electronic capture and analysis of 
monitoring data; and supporting individual AIM 
projects. 

Range Management 
Research 

Las Cruces, NM Trained USGS personnel on “Wind Erosion Methods” 
at Moab, Utah. 

Range Management 
Research 

Las Cruces, NM Asombro Institute for Science and education trained 
teachers/adults (Las Cruces Public School Professional 
Development Day) on science content (Data Jam, New 
Mexico Climate, Data Collection). 

Range Management 
Research 

Las Cruces, NM Training science applications on resilience-based 
rangeland management: Applications to Mongolia. 
Mongolian participants with New Mexico State 
University. 
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Range Management 
Research 

Las Cruces, NM ARS Jornada hosted NRCS Soil Geomorphology 
Institute to expand field skills and conceptual 
knowledge needed to generate and deliver scientifically 
accurate soil inventory products. The course provided a 
comprehensive treatment of key soil geomorphic 
principles and processes including: 1) soil 
geomorphology; 2) stratigraphy; 3) hydrology, and 4) 
pedology and use of current tools to apply these 
principles and processes. 

Range Management 
Research 

Las Cruces, NM Collaborating and training Mongolian students on 
phenology and statistical measures. 

Cool and Cold Water 
Aquaculture Research 

Leetown, WV Dr. Cleveland provided samples and technical support to 
student interns at Hagerstown Community College who 
are completing requirements to receive an associate's 
degree in biotechnology. 

Forage-Animal Production 
Research  

Lexington, KY Presentation/workshop given to high school students as 
part of the Ag Discovery Program at Kentucky State 
University. Provided introduction to microscopy for 
high school students interested in veterinary and animal 
sciences. 

Pest Management and 
Biocontrol Research  

Maricopa, AZ As part of an ongoing collaboration, an ARS scientist 
presented methodologies and training for amplifying 
and functionally characterizing lobster receptors using 
an insect cell expression system. The training lasted 2 
weeks and included two faculty members from Bowdoin 
College and the University of Hawaii at Manoa. 

Pest Management and 
Biocontrol Research  

Maricopa, AZ Natalie Boyle and Amber Tripodi, ARS Postdoctoral 
researchers from the Bee Laboratory in Logan, Utah, 
received training on the protein immunomarking 
(ELISA) procedure. They plan to use this procedure to 
track pollinators (e.g., blue orchid bees and bumble 
bees) in their natural habitat. Both researchers presented 
a 30-minute seminar to location scientists. 

Water Management and 
Conservation Research 

Maricopa, AZ Unit scientists participated in a drone flight 
demonstration that collected multispectral images over 
sorghum and cotton fields at the University of Arizona-
Maricopa Agricultural Center. The sorghum trials are 
part of the TERRAref project. These trials are to test 
accuracy, repeatability, and information content in the 
multispectral cameras for phenomics and precision 
agriculture. 
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Water Management and 
Conservation Research 

Maricopa, AZ Dr. Eduardo Bautista traveled to Uruguay at the 
invitation of Dr. Claudio Garcia, Instituto Nacional de 
Investigacion Agropecuaria (INIA) to meet with Dr. 
Garcia and two of his graduate students, faculty from 
the Universidad de la Republica, and Dr. Roberto S. 
Martinez and two of his graduate students (Instituto 
Nacional de Tecnologia Agropecuaria, Argentina). 
These researchers are collaborating with Dr. Garcia on 
surface irrigation projects. 

Tropical Crops and 
Germplasm Research 

Mayaguez, PR In collaboration with Penn State University personnel, 
the Mayaguez location hosted eight Cochran Fellows 
from Ecuador and Colombia during the week of January 
22-27, 2017. During the visit, the Cochran Fellows 
learned numerous aspects of cacao (Theobroma cacao) 
cultivation and processing as well as an overview of 
GRIN-Global. 

Tropical Crops and 
Germplasm Research 

Mayaguez, PR Scientists participated in activities targeting minority, 
historically under-served operators/stakeholders by 
providing information on alternative high-cash crops 
and best management practices to Hispanic producers in 
rural areas through farm visits, hosting growers at 
experimental sites and on-farm research at Martex 
Farms, La Balear Farm, Rainforest Fruits Farm in Santa 
Isabel, Adjuntas, and Jayuya, Puerto Rico, respectively. 
Also, new lines of papaya were provided to fruit 
growers in Florida 

Tropical Crops and 
Germplasm Research 

Mayaguez, PR Provided propagation material of superior varieties of 
rambutan, lychee, cacao, banana, plantain, mango, 
mangosteen, and papaya from ARS research; hands-on 
training on grafting and other propagation procedures; 
and technical expertise on crop nutrition to socially 
disadvantaged growers of tropical fruits in Puerto Rico, 
Florida, and Hawaii. 

Soil Management 
Research 

Morris, MN Presented invited hands-on demonstration of soil 
erosion at the Governor's Water Summit that consisted 
of dropping soil aggregates that have had different 
tillage treatments into a column of water and observing 
how they break up. Answered questions. 
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Soil Management 
Research 

Morris, MN Gary Amundson demonstrated the soil cohesion model 
at the Aqua Chautauqua - Otter Tail Watershed Festival 
in Fergus Falls, Minnesota. The University of 
Minnesota Extension sponsored the event. More info is 
available at http://blog-water-
resources.extension.umn.edu/2017/04/aqua-
chautauqua.html. 

Soil Management 
Research 

Morris, MN Gary Amundson built a soil aggregate stability 
demonstration model at the request of Barrett Farm 
Supply as a tool to educate farmers. 

Soil Management 
Research 

Morris, MN Gary Amundson gave an aggregate stability 
demonstration as part of the cover crop tour in Grant 
County, Minnesota. The event was sponsored by the 
Grant County Soil and Water District. 

Wheat Health, Genetics, 
and Quality Research 

Pullman, WA A training Course on Solvent Retention Capacity testing 
and procedures for flour was held for eight employees of 
Ardent Mills. 

Great Basin Rangelands 
Research  

Reno, NV Mark Weltz and Jason Nesbit of ARS Reno and Ken 
Spaeth, NRCS in Fort Worth, Texas, were invited to 
Almaty, Kazakhstan, to provide a 5-day workshop on 
assessing risks to rangeland health/sustainability. 
Training was provided in use and application of the 
Rangeland Hydrology and Erosion Model and the 
KINEROS2 watershed assessment to 40 faculty of 
Kazakh National Agrarian University to assess soil 
erosion and its potential to degrade rangelands. Funding 
used for travel. 

Dale Bumpers National 
Rice Research Center 

Stuttgart, AR Performed demonstration and training for two African-
American undergraduate summer intern students from 
the University of Arkansas at Pine Bluff (a 1890 
Institution) on weed research in rice that included 
measurement of rice root architecture using a 
computerized scanning system, and measurement of 
chlorophyll content and leaf photosynthesis of rice or 
weed species under natural conditions. 

Southwest Watershed 
Research  

Tucson, AZ Training and information sessions, including a keynote 
presentation, were given for 12 attendees at the meeting 
of the International Soil Conservation Society in Lleida, 
Spain in June 2017. Scientists from around the world 
were presented a half-day personalized training of the 
model concepts and use of the web-based interface. 
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Southwest Watershed 
Research  

Tucson, AZ Presented an Automated Geospatial Watershed 
Assessment  Tool training class during a 2-day training 
workshop in Tucson, Arizona, October 13-14, 2016, to a 
wide range of local, state, and Federal agencies, 
consultants, and university students. 

Gardens Unit Washington, DC A series of workshop/demonstrations for the public 
called "Under the Arbor" was held in the National Herb 
Garden at the U.S. National Arboretum. The events 
focused on chili peppers, cilantro, and herbal bouquets. 

National Soil Erosion 
Research 

West Lafayette, IN Ten-week internship for two students from Northeastern 
Illinois University. The students were accepted by Dr. 
Laura Sanders, a professor at Northeastern, who 
received a USDA grant in support of the internship. The 
laboratory has hosted students for a number of years, 
interested in environmental sciences, soil erosion, etc. 
Students get real-life laboratory experience where none 
is available at the university. Students design an 
experiment, implement and document results. 

National Soil Erosion 
Research 

West Lafayette, IN Hosted students from the Northeastern Illinois 
University, a Hispanic serving institution. This year, Dr. 
Laura Sanders, Department of Earth Science, provided 
top students who spent their spring break in March 2017 
at the laboratory. These students are presented 
opportunities to see laboratory functions that are not 
available at their university. 

Dairy and Functional 
Foods Research 

Wyndmoor, PA Pieter Van den Abeele, Contract Research and 
Technology Director, Prodigest visited the location to 
look at the Simulator of Human Intestinal Microbial 
Ecosystem (SHIME) system and discuss collaboration 
on SHIME stabilization. 

Molecular 
Characterization of 
Foodborne Pathogens 
Research 

Wyndmoor, PA A 2-hour presentation entitled, "On-farm production and 
utilization of AM fungus inoculum", was given to 
farmer trainees and other visitors and staff at Glynwood 
Farm, Cold Spring New York. The presentation 
included an introduction to AM fungi, producing 
inoculum, using it in the greenhouse, demonstrations of 
its effectiveness with vegetable crops, and an example 
of how to conduct a field experiment. 

Sustainable Biofuels and 
Co-Products Research  

Wyndmoor, PA Demonstrating to Dr. Efren Delgado of New Mexico 
State University the procedure for production of protein 
and fuel ethanol from grain sorghum.  
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3.7.4. Stakeholder Presentations 

 

Laboratory Location  Description 

Crop Improvement and 
Genetics Research  

Albany, CA Dr. James Thomson presented his biotechnology 
research approach to a group of citrus farmers at the 
Citrus Showcase, March 2, 2017, in Visalial, California. 

Exotic and Invasive 
Weeds Research 

Albany, CA Presentation and transfer of technical information to 
managers of the Baskett Sough National Wildlife 
Refuge, Willamette Valley on options for controlling a 
new invasion of Ludwigia hexapetala in seasonal 
wetlands and canals, Federal refuge lands, and adjacent 
agricultural lands with Federal conservation easements. 

Exotic and Invasive 
Weeds Research 

Albany, CA Dr. Pratt organized a stakeholder workshop in March 
2017 where the various state weed coordinators and 
other participants from 10 States developed a western 
U.S. weed priority list and characterized the impacts 
(qualitatively) of each weed.  and tAn online survey was 
devleoped to facilitate broader consultation on the weed 
lists and impacts among the participants. 

Healthy Processed Foods 
Research  

Albany, CA Dr. Tara McHugh and Dr. Roberto Avena-Bustillos 
were invited to present their nano science research at the 
J.M. Smucker Co., Terminal Island, California. 

Agroecosystem 
Management Research 

Ames, IA Invited presentation at the 16th Annual Iowa Organic 
Farming Conference, Iowa City, Iowa entitled, "Organic 
no-till: Opportunities and Challenges." 

Agroecosystem 
Management Research 

Ames, IA Invited presentation to an international audience, 
including researchers and industry representatives, 
addressing root factors that influence the amount of 
potassium fertilizer required by a crop in Rome, Italy. 
Outreach Activities also covered by this presentation 
included presentationsto other scientists. 
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Agroecosystem 
Management Research 

Ames, IA Presentation of "What’s New in Cover Crop Research" 
to field agronomists in-service training at Field 
Extension Education Laboratory, Boone, Iowa; 30 
people. 

Agroecosystem 
Management Research 

Ames, IA Presented "What Cover Crops can do for Your Soil" to 
Iowa State University Southeast Research and 
Demonstration Farm Annual Meeting, Iowa State 
Extension in Iowa City, Iowa; 40 people. 

Agroecosystem 
Management Research 

Ames, IA Presentation of Iowa Cover Crops Working Group 
research updates and recommendations for Iowa State 
Extension Crop Advantage meetings in Iowa City, Iowa, 
for approximately 60 attendees. 

Agroecosystem 
Management Research 

Ames, IA Presentation on "Soil Biology: Effects on Soil Health" at 
two NRCS-sponsored Soil Health Workshops in Allison 
and Hampton, Iowa. Total attendance for both 
workshops: approximately 30 local farmers. 

Soil, Water, and Air 
Resources Research 

Ames, IA Presented in Conrad, Iowa, on field evaluations of the 
"Yield Igniter" humic product at the annual meeting of 
Ag Logic Distributors, manufacturer of Yield Igniter. 
About 20 company staff and distributors of Ag Logic 
Distributors were present. 

Soil, Water, and Air 
Resources Research 

Ames, IA Presented in Nashua, Iowa, on the current knowledge of 
mechanisms for humic product effects on crop growth at 
a meeting of farmer clients of Cedar Basin Crop 
Consulting. About 12 farmers and crop consultants were 
present. 

Soil, Water, and Air 
Resources Research 

Ames, IA Presented in Houston, Texas, on field evaluations of the 
"GrowMate Soil" humic product at the annual meeting 
of GrowMate International, manufacturer of GrowMate 
Soil. Discussed plans for future research. About 15 
company staff and distributors of GrowMate 
International were present. 

Soil, Water, and Air 
Resources Research 

Ames, IA Presented on the current knowledge of mechanisms for 
humic product effects on crop growth at the annual 
meeting of the Iowa Independent Crop Consultants 
Association in Ames, Iowa,. About 20 crop consultants 
were present. 

Soil, Water, and Air 
Resources Research 

Ames, IA Presented on field evaluations of humic products in 
Belle Plaine, Iowa, to clients of Stamp Ag, a distributor 
of Ag Logic Distributors. Nine clients and company 
staff were present. 
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Poultry Microbiological 
Safety and Processing 
Research  

Athens, GA Dr. Buhr provided two lectures and three lab 
demonstrations for the University of Georgia Poultry 
Processing class/lab at the university and in the 
location's pilot plant. Dr. Buhr provided a lecture and 
processing lab demonstration at the university for the 
Poultry School in Spanish. 

Soil Dynamics Research Auburn, AL Four location scientists were invited to present at the 
Southern Agricultural Soil Health, Cover Crops, and 
Water Management Conference in Jonesboro, Arkansas. 
Dr. Kip Balkcom presented on establishing and 
managing cover crops. Dr. Leah Duzy presented on the 
economic benefits of conservation practices. Dr. Ted 
Kornecki presented on the use of roller/crimpers in 
conservation systems. Dr. Andrew Price presented on 
weed management benefits associated with cover crops. 

Soil Dynamics Research Auburn, AL Three location employees were invited to present at the 
Conservation Production Systems Conference in 
Douglas, Georgia. Dr. Kip Balkcom presented on 
managing cover crops, equipment, and planting. Dr. 
Leah Duzy presented on the economics of conservation 
tillage systems. Dr. Andrew Price presented on 
managing weeds in conservation tillage systems. 

Soil Dynamics Research Auburn, AL Dr. Kip Balkcom was one of 25 people invited from 
across the United States to attend a tour of forage and 
cover crop seed production in the Willamette Valley of 
Oregon, sponsored by the Oregon Forage Seed 
Commissions. The tour focused on grower fields that 
produce 90 percent of U.S. cool season forage and turf 
seeds. Dr. Balkcom was also one of two participants 
chosen to make a presentation entitled, "Cover Crop 
Opportunities and the Southeast," during the tour. 

Soil Dynamics Research Auburn, AL ARS employees hosted employees from AGCO 
Corporation (Duluth, Georgia). Dr. Kip Balkcom 
presented on managing cover crops, equipment, and 
planting. Dr. Leah Duzy presented the economics of 
conservation tillage systems. Dr. Andrew Price 
presented on managing weeds in conservation tillage 
systems. Dr. Ted Kornecki presented on using 
rolling/crimping technology in conservation systems. 
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Soil Dynamics Research Auburn, AL Dr. Kip Balkcom was invited to present at the Southern 
Agricultural Soil Health, Cover Crops and Water 
Management Conference in Jonesboro, Arkansas, on 
"Considerations for Establishing and Managing Cover 
Crops." Participants included growers, industry 
representatives, and professionals from universities and 
other government agencies. 

Soil Dynamics Research Auburn, AL Dr. Kip Balkcom was invited to present at the 17th 
Annual Conservation Production Systems Conference in 
Douglas, Georgia on  "Getting Started with 
Conservation Systems." Participants included growers, 
industry representatives, and professionals from 
universities and other government agencies. 

Soil Dynamics Research Auburn, AL Participated in the 2017 Waste to Worth Conference in 
Cary, North Carolina, which is targeted to agriculture 
advisors and extension agents working with animal 
waste management. Dr. Allen Torbert made a 
presentation entitled, "USDA-NRCS Conservation 
Practice Standard: Amending Soil Properties with 
Gypsum Products," and Dr. Dexter Watts made a 
presentation entitled, "Gypsum as a Best Management 
Practice for Reducing P Loss from Agricultural Fields?" 

Crop Production and 
Protection   

Beltsville, MD Dr. Jose Costa gave a presentation overview of corn 
research conducted by ARS at the national level at the 
National Corn Growers Association research meeting in 
Alexandria, Virginia. The 2018–2022 action plan for 
National Program 301 was also discussed. 

Food Components and 
Health Laboratory  

Beltsville, MD 2017 John Milner Nutrition and Cancer Prevention 
Research Practicum 

Genetic Improvement for 
Fruits and Vegetables 
Laboratory 

Beltsville, MD Presentation at the New Jersey Agricultural Convention 
that discussed resources available to growers for disease 
diagnostics. About 75 growers in attendance. 

Genetic Improvement for 
Fruits and Vegetables 
Laboratory 

Beltsville, MD Blueberry open house presentation. Discussed stem 
blight and phomopsis infection in blueberry. About 120 
growers in attendance. 



FY 2017 Annual Report on Technology Transfer 

FY17 Page 106 

Genetic Improvement for 
Fruits and Vegetables 
Laboratory 

Beltsville, MD Presentation and cover crop demonstration to blueberry 
growers in Hammonton, New Jersey. 

Genetic Improvement for 
Fruits and Vegetables 
Laboratory 

Beltsville, MD Presentation to owners of small farms at the Bob Rouse 
Agriculturalist, LLC, grower client meeting in Felton, 
Delaware, November 30, 2016. Novel frost protection 
approaches for strawberry were discussed. Log 335215. 

Genetic Improvement for 
Fruits and Vegetables 
Laboratory 

Beltsville, MD Presentation at Blueberry Session of Annual New Jersey 
Agricultural Convention and Trade Show entitled, 
"Pruning: Concepts, Principles, and Practices," Atlantic 
City, New Jersey; February 8, 2017. Presentation was 
made to a group of approximately 120 grower/attendees. 

Hydrology and Remote 
Sensing Laboratory 

Beltsville, MD Two presentations to the 43rd Annual Hermiston Farm 
Fair Seminars and Tradeshow on the use of small 
unmanned aircraft for farming. 

Office of Associate 
Administrator  

Beltsville, MD Spoke on partnering and collaboration with ARS to the 
National Council of University Research 
Administrators. 

Integrated Cropping 
Systems Research 

Brookings, SD Presentation for Farm Managers and Rural Appraiser of 
America (South Dakota Chapter). 

Integrated Cropping 
Systems Research 

Brookings, SD Tour of the rearing section of the lab for Oxitec lab, 
United Kingdom. 

Range and Meadow 
Forage Management 
Research  

Burns, OR Presentation to the Sage-Grouse Initiative at the IL 
Ranch in Nevada. 

U. S. Meat Animal 
Research Center  

Clay Center, NE Hosted a group of seven extension researcher/educators 
and research station directors from Argentina. In 
addition to presentations regarding the germplasm 
evaluation project and grazing, attendees were provided 
with an overview of the research conducted at the U. S. 
Meat Animal Research Center (USMARC) and a 
driving tour of the property/facilities. 
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U. S. Meat Animal 
Research Center  

Clay Center, NE Hosted 49 cattle producers from eastern Tennessee. 
During their visit, individuals were provided with an 
overview of the research conducted at USMARC and 
activities at the Great Plains Veterinary Educational 
Center, as well as presentations about cattle 
reproduction, animal health, and genetics research at 
USMARC. Following the presentations, participants 
were given a driving tour of the property/facilities. 

U. S. Meat Animal 
Research Center  

Clay Center, NE Hosted seven Chi-Angus cattle producers from Missouri 
who are interested in the Germplasm Evaluation Project 
at the USMARC. During the visit, attendees visited with 
scientists involved in genetics, breeding, and animal 
health research, and were taken on a driving tour of the 
property/facilities. 

U. S. Meat Animal 
Research Center  

Clay Center, NE Hosted 16 individuals associated with the Lower Loup 
Cattlemen organization from Hall, Howard, and Buffalo 
counties in Nebraska. During the visit, visitors were 
provided with an overview of the research conducted; 
presentations about genetics, nutrition, and meat safety 
research; and a driving tour of the property/facilities. 

Soil Drainage Research  Columbus, OH Gave a presentation in Columbus, Ohio, at the spring 
meeting of the Ohio Chapter of the American Institute 
of Professional Geologists. The title of the presentation 
was: "USDA/ARS Soil Drainage Research and Recent 
Developments in Agricultural Geophysics." 
Approximately 25 people attended the meeting. 

Soil Drainage Research  Columbus, OH Gave a presentation at the Agricultural Drainage 
Management Systems Task Force Meeting in 
Champaign, Illinois, "Planned Research for Subsurface 
Drainage Mapping Using Airplanes, Drones, and 
Satellite Imagery." The conference had around 60 to 70 
people in attendance. 

Soil Drainage Research  Columbus, OH Gave presentation entitled, “Edge of field research to 
assess agricultural management practices,” at the NOAA 
National Weather Service in Fort Wayne, Indiana. 
Presentation to eight National Weather service 
forecasters about ARS, and specifically edge of field 
research in the context of Lake Erie. 
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Soil Drainage Research  Columbus, OH Presented seminar on “Benefits of Drainage Water 
Management” to the Conservation Tillage and 
Technology Conference, Ada, Ohio. Audience was 
about 80 farmers, extension agents, and certified crop 
advisors. 

Soil Drainage Research  Columbus, OH Provided a presentation, "Using Edge of Field Research 
to Assess Agricultural Management Practices," to about 
50 industry producers and NGOs at the Ohio Grain 
Farmers Symposium (Columbus, Ohio). 

Soil Drainage Research  Columbus, OH Made in-field presentation, "What are we learning from 
edge-of-field studies," and provided field tour of edge-
of-field research site near Cygnet, Ohio to 90 producers, 
municipality employees, mayors, extension personnel, 
researchers, and congressional representatives. 

Soil Drainage Research  Columbus, OH Made an invited presentation, "Agricultural best 
management practices," at the Agriculture: Economy 
and Ecology Conference in Perrysburg, Ohio (80 local 
government representatives, producers, policy makers, 
extension agents, and industry representatives). 

Soil Drainage Research  Columbus, OH Provided a presentation update on edge-of-field research 
and effects of agricultural management practices at the 
Conservation Tillage and Technology Conference to 
approximately 100 producers and extension specialists 
in Ada, Ohio. 

Soil Drainage Research  Columbus, OH Provided presentation on using edge-of-field research to 
assess agricultural management practices for Reducing 
P Losses from Cropland: State of the Science 
conference to 90 producers, stakeholders, and extension 
agents in Tiffin, Ohio. 

Soil Drainage Research  Columbus, OH Provided presentation update on edge-of-field phosphate 
research to address Lake Erie algal blooms to 100+ 
farmers and producers at Field to Lake conference  in 
Archbold, Ohio. 

Soil Drainage Research  Columbus, OH Provided presentation, "Using edge-of-field research to 
assess conservation management," at Edge-of-field 
stakeholder focus group to 20 commodity, agribusiness, 
and NGO leads in London, Ohio. 

Soil Drainage Research  Columbus, OH Provided presentation, "Using edge-of-field research to 
assess agricultural management practices," at Lake Erie 
Annex 4 meeting to 30 U.S. and Canadian Lake Erie 
stakeholders (webinar). 
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Soil Drainage Research  Columbus, OH Provided presentation update on edge-of-field research 
in Ohio to 80 fertilizer retailers at the 4R nutrient 
stewardship information field day in London, Ohio. 

Forage Seed and Cereal 
Research 

Corvallis, OR Ryan Hayes gave a presentation in February 2017 at the 
Union County Grass Seed Growers annual meeting. 
Attendance was approximately 50 people from seed 
companies, seed producers, and Oregon State 
University. The presentation focused on rust and viral 
diseases of grasses and a general overview of unit 
research. 

Forage Seed and Cereal 
Research 

Corvallis, OR Presentation given, "Best management practices for 
priority diseases and pests," at the Vermont Annual Hop 
Growers Conference, February 2017, Burlington, 
Vermont. (Invited) 

Forage Seed and Cereal 
Research 

Corvallis, OR Presented, "Winter and spring die out of hops: possible 
causes and considerations," at the D and M Chem 
Grower Meeting February 3, 2017, in Yakima, 
Washington. (Invited) 

Forage Seed and Cereal 
Research 

Corvallis, OR Gave presentation, "Mildew update and outlook for 
2017," at Wilbur Ellis grower meeting. February 2, 
2017, in Woodburn, Oregon. (Invited) 

Forage Seed and Cereal 
Research 

Corvallis, OR Gave presentation on "Overwintering biology of the hop 
powdery mildew fungus: from focal infections to 
landscape-level spread" at the Winter Meeting of the 
Hop Research Council, January 18, 2017, in Bend, 
Oregon. 

Forage Seed and Cereal 
Research 

Corvallis, OR Gave presentation on "The multifaceted impact of 
nitrogen fertilization" at the winter meeting of the Hop 
Research Council, January 18, 2017, in Bend, Oregon. 

Forage Seed and Cereal 
Research 

Corvallis, OR Gave presentation, "Cascade and powdery mildew: why, 
where, and what’s next," at the winter meeting of the 
Hop Research Council, January 18, 2017, in Bend, 
Oregon. 

Forage Seed and Cereal 
Research 

Corvallis, OR Gave presentation, "The 2016 powdery mildew 
experience," at the GS Long Grower Meeting, January 
11, 2017, in Yakima, Washington. (Invited) 

Forage Seed and Cereal 
Research 

Corvallis, OR Gave presentation, "Nitrogen fertility: influences on 
pests, mildew, and cone quality factors of concern to 
brewers," at the GS Long Grower Meeting on January 
11, 2017, in Yakima, Washington. (Invited) 
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Forage Seed and Cereal 
Research 

Corvallis, OR Gave presentation, "From flag shoots to landscape-level 
development of powdery mildew," for the Washington 
Hop Industry annual meeting, January 6, 2017, in 
Yakima, Washington. (Invited) 

Forage Seed and Cereal 
Research 

Corvallis, OR Gave presentation, "What we know (and don't) about 
powdery mildew on Cascade," for the Washington Hop 
Industry Annual Meeting, January 6, 2017, in Yakima, 
Washington. (Invited) 

Forage Seed and Cereal 
Research 

Corvallis, OR Gave presentation, "Nitrogen fertility: influences on 
pests, mildew, and cone quality factors of concern to 
brewers," at the Washington Hop Industry Annual 
Meeting, January 6, 2017, in Yakima, Washington. 
(Invited) 

Horticultural Crops 
Research  

Corvallis, OR Provided consultation on diagnosis and treatment of 
Verticillium wilt in 30 acres of blueberry to Agricare 
farm management company. 

Horticultural Crops 
Research  

Corvallis, OR Provided consultation on diagnosis and lack of treatment 
options for new canker disease of incense-cedar to 
Paradise Cryptobiota Biodiversity Survey LLC (forest 
management company). 

Horticultural Crops 
Research  

Corvallis, OR Presented survey results on which pathogens are causing 
disease in red raspberry fields at the Soilborne Diseases 
in Red Raspberry Field Day - for Washington, Oregon, 
and Canada raspberry growers 

Horticultural Crops 
Research  

Corvallis, OR Provided consultation on screening raspberry for 
resistance to soilborne pathogens to the Pacific Berry 
Breeding Company and Driscoll Nursery.  

Horticultural Crops 
Research  

Corvallis, OR Presentation on monitoring for fungicide resistance to 
the Washington Wine Grape Society, the Southern 
Oregon Grape Growers Association, and at a Napa 
Valley Grape Growers meeting.  

Horticultural Crops 
Research  

Corvallis, OR Presentation on use of sulfur for managing grape 
powdery mildew, dispersion modeling of plant 
pathogens, and development of genetic tools to monitor 
for fungicide resistance at the Sustainable Ag Expo, at 
the annual Northwest Center of Small Fruit Research 
meeting, and to the American Vineyard Foundation. 

Horticultural Crops 
Research  

Corvallis, OR Presentation on managing grape powdery mildew at the 
annual Vineyard Team meeting. 

Horticultural Crops 
Research  

Corvallis, OR Monthly open discussion with grape growers about 
research and production issues at the Willamette Valley 
Tech group. 
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Horticultural Crops 
Research  

Corvallis, OR Presentation on phenological timing of fungicide 
applications at the Oregon State University Grape Day 
meeting. 

Horticultural Crops 
Research  

Corvallis, OR Presented lace bug control to pest control advisors, 
industry representatives 

Horticultural Crops 
Research  

Corvallis, OR Grapevine red blotch research meetings organized by 
California Department of Food and Agriculture, San 
Diego, California. 

Horticultural Crops 
Research  

Corvallis, OR Sponsored speaker invitation to present ARS research 
results at annual BC Wine Grape Council Conference 
and Tradeshow. 

Horticultural Crops 
Research  

Corvallis, OR Presented introduction of RNAi technology and 
application to crop protection. 

Horticultural Crops 
Research  

Corvallis, OR Consultation with Farm Management Company about 
mycorrhizal fungi in blueberry systems. 

Horticultural Crops 
Research  

Corvallis, OR Met to discuss challenges to tea production in the United 
States with growers from Oregon and North Carolina 
with the Minto Island Tea Company. 

Horticultural Crops 
Research  

Corvallis, OR Camelia Forest Nursery and Tea Farm visited ARS lab 
to discuss tea research. 

Horticultural Crops 
Research  

Corvallis, OR AOHATA Corp. of Hiroshima, Japan, visited ARS lab 
to discuss ericoid mycorrhizal fungi. 

Horticultural Crops 
Research  

Corvallis, OR Seminar on plant-parasitic nematodes on wine grapes to 
Oregon Wine Research Institute. 

National Clonal 
Germplasm Repository 

Corvallis, OR Met with Ferroro Italian Hazelnut Company 
representatives, Oregon Hazelnut growers, and Oregon 
State University researchers regarding hazelnut 
germplasm research. 

National Clonal 
Germplasm Repository 

Corvallis, OR Gave tour of the genebank, tissue culture lab, molecular 
lab, and collections to Lassen Canyon Nursery staff; 
Markus Kobelt of the berry industry; Wrigley and Mint 
commission representatives; and Philipp Schulze, 
breeder at Royal Berries in Spain. 

National Clonal 
Germplasm Repository 

Corvallis, OR Scientific visit from industry representative Mark Hessel 
from Gardens Alive! and toured blueberry and hardy 
kiwifruit collections at the Repository. 
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National Clonal 
Germplasm Repository 

Corvallis, OR Yutaka Kikoku from AOHATA (Fruit Jam Maker) 
visited the Repository to discuss strawberry distribution 
for research and the symbiotic microorganisms of 
blueberry root. 

National Clonal 
Germplasm Repository 

Corvallis, OR Small fruit industry representative from Peru toured the 
Repository collection of raspberries, strawberries, and 
blueberries. 

National Clonal 
Germplasm Repository 

Corvallis, OR Presentation and demonstration of grafting and 
scionwood exchange with Oregon Home Orchard 
Society. 

National Clonal 
Germplasm Repository 

Corvallis, OR Keynote speaker at Western Washington Fruit Tree 
Society, Mount Vernon, Washington. 

National Clonal 
Germplasm Repository 

Corvallis, OR Presentation and demonstration of grafting and 
scionwood exchange with Oregon Home Orchard 
Society. 

National Clonal 
Germplasm Repository 

Corvallis, OR Presentation on Rubus research results to the Oregon 
Raspberry and Blackberry Commission. 

Crops Pathology and 
Genetics Research 

Davis, CA Presentation to California Walnut Research Conference 
on the development of disease-resistant walnut 
rootstocks and integration of conventional and genomic 
approaches. Conference attendees include research 
scientists, California farm advisors, walnut industry 
representatives, and producers. 

Crops Pathology and 
Genetics Research 

Davis, CA A presentation on "Reuse of Winery Wastewater" and 
associated impacts on soil was given to stakeholders, 
extension agents, and researchers (200+) at the 19th 
Annual Enology and Viticulture Conference sponsored 
by the British Columbia Wine and Grape Council. 

Crops Pathology and 
Genetics Research 

Davis, CA An outreach presentation called, "Winery Wastewater 
Reuse in California," was given to stakeholders/industry 
representatives at a meeting called "On the Road," 
sponsored by the Department of Viticulture and Enology 
at the University of California at Davis. Attendees 
included industry stakeholders and cooperative 
extension agents (60+). 
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Crops Pathology and 
Genetics Research 

Davis, CA An outreach presentation called, "Impact of Winery 
Wastewater Irrigation on soil, grape nutrition, grape and 
wine quality," was given to industry representatives and 
stakeholders at the "On the Road" outreach meeting 
sponsored by the Department of Viticulture and Enology 
at the University of California at Davis. Attendees 
included industry stakeholders and cooperative 
extension agents (40). 

Crops Pathology and 
Genetics Research 

Davis, CA A public dataset on vineyard soil microbiomes was 
provided to BiomeMakers, a private company 
developing tools to determine how microorganisms 
affect wine grape production. This was the first dataset 
of its kind that could be used as a validation set for their 
internal work. This dataset was submitted to EBI under 
accession number ERP020648 on December 20, 2016. 

Peanut Research Dawson, GA Dr. Marshall Lamb presented the latest information on 
the sustainability for peanut production during the Hot 
Topics seminar at the opening session of the 2017 
Georgia Peanut Tour. He spoke to approximately 125 
persons representing all segments of the peanut industry 
and several nations including the United States, Malawi, 
and Canada. 

Peanut Research Dawson, GA Meet with John Powell with American Peanut Shellers 
Association and Mark Milliron with Golden Peanut to 
discuss current peanut grading equipment and the 
research being done on the new grading equipment. 

Range Sheep Production 
Efficiency Research 

Dubois, ID A presentation on the "Role of small ruminant 
enterprises in feeding the world in the future," was 
delivered to the members of the National Institute for 
Animal Agriculture. Approximately 40 scientists, 
veterinarians, producers, and sheep industry 
representatives from Montana, Wyoming, and Idaho 
attended the talk. The overall goal of the presentation 
was to demonstrate the predicted demand of small 
ruminant products domestically and internationally. 

Range Sheep Production 
Efficiency Research 

Dubois, ID A presentation on "Best vaccination strategies and 
solutions," was delivered to the members of the West 
Central States Wool Growers Association. 
Approximately 200 producers and sheep industry 
representatives from Wyoming, Colorado, Idaho, Utah, 
Montana, Texas, and New Mexico attended the talk. The 
goal of the presentation was to deliver vaccination 
solutions that increase the survivability of lambs from 
birth through weaning. 
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Foreign Disease-Weed 
Science Research  

Fort Detrick, MD Drs. Douglas Luster and Timothy Widmer attended the 
Annual Stakeholder Meeting at the National 
Ornamentals Research Site at the Dominican University 
of California (NORS-DUC), in San Rafael, California. 
Stakeholder and research community representatives 
were in attendance. Discussions included priorities and 
timeframes for the FY 2017 Farm Bill Program and 
ideas to expand the scope of research at NORS-DUC. 

Mosquito and Fly 
Research 

Gainesville, FL Invited by Dan Suiter, Center for Urban Agriculture 
Webinar Team, University of Georgia, College of 
Agricultural and Environmental Sciences, Griffin, 
Georgia, to present the webinar, "Biology and 
Management of House Flies." 

Mosquito and Fly 
Research 

Gainesville, FL Invited by CMDR Fred Stell to present the talk, "Update 
on the Air curtain system for mechanical disinfection of 
aircraft," to the Armed Forces Pest Management Board 
Meeting. 

Tropical Plant Genetic 
Resources and Disease 
Research 

Hilo, HI Jon Suzuki gave the presentation "The Road to 
Anthurium Cultivar Improvement through Basic 
Molecular-Genetic Research," to the Hawaii Floriculture 
and Nursery Association Special Occasion 16 Import 
Replacement Educational Grower's Seminar; and gave a 
tour of the PBARC anthurium collection. Tracie 
Matsumoto gave a presentation, "Acquisition of 
Anthurium Germplasm for Preservation and 
Development of New Cultivars." 

Tropical Plant Genetic 
Resources and Disease 
Research 

Hilo, HI Roxana Myers gave a presentation to local growers on 
"Nematology Research Update from USDA DKI-
PBARC" at the 8th Annual CPS Nursery Seminar 
Program at the Hilo Hawaiian Hotel. 

Tropical Plant Genetic 
Resources and Disease 
Research 

Hilo, HI Dr. Tracie Matsumoto gave the presentation "Coffee 
Tree Management to Control CBB" and Lisa Keith 
discussed Botanigard in the CBB program at the Ka’u 
coffee growers seminar. 

Tropical Plant Genetic 
Resources and Disease 
Research 

Hilo, HI ARS staff visited coffee and papaya collaborators on 
Oahu to discuss coffee and papaya production issues. 
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Sugarcane Research  Houma, LA The data collected from boron, molybdenum, and cobalt 
fertilizer research in plant-cane, first- and second-ratoon 
fields of HoCP 96-540, L01-299 and HoCP 04-838 was 
presented at the U.S. Ag Associates Meeting in 
Houston, Texas. Information presented will benefit 
sugar producers, extension agents, private consultants, 
and domestic and international scientists. 

Sugarcane Research  Houma, LA At the St. Martinville Parish grower's meeting, resented 
aspects of soil fertility research. 

Sugarcane Research  Houma, LA At the New Ibertia/St. Mary Parish grower's meeting, 
presented aspects of soil fertility research. 

Sugarcane Research  Houma, LA At the Assumption Parish grower's meeting, presented 
aspects of soil fertility research. 

Sugarcane Research  Houma, LA At the Pointe Coupee Parish grower's meeting, 
presented aspects of soil fertility research. 

Sugarcane Research  Houma, LA At the Avoyelles Parish grower's meeting, presented 
aspects of soil fertility research. 

Sugarcane Research  Houma, LA At the Bayouland's Young Farmer's meeting, presented 
aspects of soil fertility research. 

Sugarcane Research  Houma, LA At the Lower Mississippi Delta Resource Unit meeting 
in the USDA Service Center in Addis, Louisiana, a 
presentation, "Cover crop research at the Sugarcane 
Research Unit." 

Delta Water Management 
Research 

Jonesboro, AR Presented the group's work on the AR CGWR on-farm 
irrigation reservoir inventory to NRCS engineers in 
Lonoke, Arkansas. 

Innovative Fruit 
Production, Improvement 
and Protection 

Kearneysville, WV Talk entitled, "Fire Blight of Apple and Its 
Management," presented to growers in Hardin, and Mt. 
Vernon, Illinois, in conjunction with University of 
Illinois cooperative extension meetings. 

Innovative Fruit 
Production, Improvement 
and Protection 

Kearneysville, WV Presentation at Washington Tree Fruit Research 
Commission Apple Pest Control Review entitled, “Fire 
Blight Resistance and Fruit Quality in New Washington 
Cultivars” held in Yakima, Washington. 

Innovative Fruit 
Production, Improvement 
and Protection 

Kearneysville, WV Dr. Tracy Leskey presented an overview of research 
programs at the Appalachian Fruit Research Station to 
about 250 stakeholders at the Mid-Atlantic Fruit and 
Vegetable Conference. 
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Innovative Fruit 
Production, Improvement 
and Protection 

Kearneysville, WV Dr. Tracy Leskey made several presentations to tree 
fruit and small fruit growers at an Integrated Pest 
Management School organized by Michigan State 
University and held in Traverse City, Michigan. The 
presentations included monitoring and management 
tools for brown marmorated stink bug and spotted wing 
drosophila. There were about 100 stakeholders in 
attendance. 

Innovative Fruit 
Production, Improvement 
and Protection 

Kearneysville, WV West Virginia University Workshop on small fruit 
production at WVU Fruit Experiment Station in 
Kearneysville, West Virginia. Approximately 20 local 
citizens and university personnel were present. In 
attendance were berry growers and Master Gardeners 
from the Eastern Panhandle. Information on blueberry 
production, diseases and pests of berry crops, blueberry 
harvest mechanization, and blackberry production on the 
rotating cross-arm trellis were presented. 

Innovative Fruit 
Production, Improvement 
and Protection 

Kearneysville, WV Presented talk about spring frost damage and the 
relationship between temperature and bud injury and the 
use of rotating cross-arm trellis and cane training system 
to mitigate heat stress at the Southeast Bramble 
Conference in Savannah, Georgia, that was sponsored 
by the North American Raspberry and Blackberry 
Association and the Georgia Blackberry Growers 
Association. In the audience were university extension 
personnel, berry growers, and industry vendors with 150 
people in the blackberry session.  

Innovative Fruit 
Production, Improvement 
and Protection 

Kearneysville, WV Presented a talk on technologies to improve mechanical 
harvesting system to obtain higher quality fruit at the 
blueberry conference organized by the Oregon 
Blueberry Commission and held in Salem, Oregon. 
There were about 300 people in attendance made up of 
growers, vendors, university extension personnel, and 
industry representatives.  

Innovative Fruit 
Production, Improvement 
and Protection 

Kearneysville,WV Brent Short presented current information on pesticide 
use in tree fruit for management of the brown 
marmorated stink bug at a Syngenta University 
researcher meeting in Philadelphia, Pennsylvania. He 
participated in group discussions on product 
development, resistance, and evaluation of materials. 

Range Management 
Research 

Las Cruces, NM Malpai Borderland Group presentation/meeting to 
address the research objectives of ecological site 
diversity and productivity. 
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Forage-Animal Production 
Research  

Lexington, KY Gave a talk entitled, “Why is Intake Reduced When 
Cattle are Fed Tall Fescue?” at the 36th Annual 
Kentucky Alfalfa and Stored Forage Conference. 

Agroecosystem 
Management Research 

Lincoln, NE Presented residue management effects on soil properties 
and crop production to livestock producers, extension 
educators, and agribusiness representatives attending the 
Beef Production Systems Workshop in Lincoln, 
Nebraska. 

Agroecosystem 
Management Research 

Lincoln, NE Presented soil quality effects on crop production to 
producers, extension personnel, and agribusiness 
representatives at the Soil Health Conference in Ames, 
Iowa. 

Wheat, Sorghum and 
Forage Research 

Lincoln, NE Presentation to Nebraska Wheat Board describing ARS 
Lincoln research in wheat genetics, germplasm 
development, virus resistance, genetic engineering, and 
forage utilization. 

Wheat, Sorghum and 
Forage Research 

Lincoln, NE Dr. Deanna Funnell-Harris was invited to present 
research she conducted on sorghum to the Nebraska 
Grain Sorghum board. The audience included producers, 
industry and university researchers, and Nebraska State 
officials. The presentation included recent results as 
well as future research plans.  

Wheat, Sorghum and 
Forage Research 

Lincoln, NE By invitation from the Nebraska Crop Improvement 
Association, an ARS scientist gave a presentation  to a 
seed commodity group on the portfolio of perennial 
grass cultivars released by the ARS Unit through the 
University of Nebraska, Lincoln. The presentation 
covered yield characteristics and adaptation zones for 
released cultivars within five grass species (switchgrass, 
big bluestem, indiangrass, bromegrass, and wheatgrass). 
The cultivars were released for use as forage, bioenergy, 
or restoration. 

Poisonous Plant Research Logan, UT Presented research on revegetation on broom 
snakeweed-infested rangelands at the 70th Annual 
Society of Range Management meeting in St. George, 
Utah. Approximately 1,200 people in attendance. 

Poisonous Plant Research Logan, UT Presented and discussed how to reduce selenium 
poisoning of wildlife and livestock on reclaimed 
phosphate mines. 
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Poisonous Plant Research Logan, UT Presented research on tall larkspur grazing studies. 

Poisonous Plant Research Logan, UT Presented PPRL research on toxic range plants. 

Poisonous Plant Research Logan, UT Presented current research in regard to swainsonine-
containing plants at the 70th Annual Society of Range 
Management meeting in St. George, Utah. 
Approximately 10 people were in attendance. 

Poisonous Plant Research Logan, UT Presented current research in regard to the effects of 
climate change on toxic plants at the 70th Annual 
Society of Range Management meeting in St. George, 
Utah. Approximately 20 people were in attendance. 

Pollinating Insect-Biology, 
Management, Systematics 
Research 

Logan, UT Presented a seminar on "Landscaping for native bees: 
easy to do, beautiful to behold," at the Utah Green 
Conference, Sandy Utah.  

Pollinating Insect-Biology, 
Management, Systematics 
Research 

Logan, UT Presented "Bumble bees and climate-induced habitat 
fragmentation in alpine systems," at the Pacific Branch 
Entomological Society Meeting in Portland, Oregon. 

Pollinating Insect-Biology, 
Management, Systematics 
Research 

Logan, UT Presented ARS research on pollination in alfalfa and 
health of bees to the Wyoming and Montana Alfalfa 
Seed Growers Association meetings. 

Pollinating Insect-Biology, 
Management, Systematics 
Research 

Logan, UT Presented poster on "Sustainable management and 
propagation of the blue orchard bee in commercial 
cherry orchards" and talk at the Orchard Bee 
Association Meeting. 

Pollinating Insect-Biology, 
Management, Systematics 
Research 

Logan, UT Presented "Sustainable management and propagation of 
the blue orchard bee in commercial cherry orchards" at 
the Washington State Horticulture meeting. 
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Cell Wall Biology and 
Utilization Research 

Madison, WI Presented "What manure evaluation can tell us about 
cows and rations," to 65 dairy producers and industry 
representatives at the Dairy Forage Seminar Stage of 
World Dairy Expo, a dairy industry trade show. 

Cell Wall Biology and 
Utilization Research 

Madison, WI Presented "Sugars in rations for dairy cows" to 200 
dairy industry and university professionals and graduate 
students at the Tri-State Dairy Nutrition Conference in 
Fort Wayne, Indiana. 

Cell Wall Biology and 
Utilization Research 

Madison, WI Presented "Carbohydrates: Measuring them and 
managing them in dairy rations" to 200 dairy industry 
representatives, university professionals, and graduate 
students at the California Animal Nutrition Conference 
in Fresno, California. 

Cell Wall Biology and 
Utilization Research 

Madison, WI Michael Sullivan presented "Making Caffeic Acid 
Derivatives in Alfalfa: Challenges to Molecular 
Approaches for Improving Forage Crops" at the Gordon 
Research Conference for Plant Metabolic Engineering in 
Waterville Valley, New Hampshire. 

Cell Wall Biology and 
Utilization Research 

Madison, WI Paul Weimer received notice his article, "Transient 
changes in milk production efficiency and bacterial 
community composition resulting from near-total 
exchange of ruminal contents between high- and low-
efficiency Holstein cows," was selected as an Editor's 
Choice by the Journal of Dairy Science for the 
September 2017 issue. As such, the article was featured 
prominently on the journal's homepage, and was made 
freely accessible to all. 

Cell Wall Biology and 
Utilization Research 

Madison, WI Gave two presentations at the Penn State Nutrition 
Workshop in Grantville, Pennsylvania. "Balancing 
rations to optimize milk components" was presented at 
the general session to more than 400 consulting 
nutritionists and affiliated industry professionals; and 
"Amino acid nutrition beyond methionine and lysine for 
milk protein" was given at a workshop for 70 attendees. 

Cell Wall Biology and 
Utilization Research 

Madison, WI Gave a presentation, "Opportunities and challenges of 
applying recent advances in dairy cattle nutrition to beef 
cattle nutrition," to about 40 industry professionals, 
educators, students, and researchers at the American 
Society of Animal Science Southern Section meeting in 
Franklin, Tennessee. 
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Cell Wall Biology and 
Utilization Research 

Madison, WI Wayne Zeller presented the U.S. Dairy Forage Research 
Center's condensed tannin NMR database to 50 students 
and researchers at the 253rd national meeting of the 
American Chemical Society in San Francisco, 
California. 

Cell Wall Biology and 
Utilization Research 

Madison, WI Wayne Zeller was co-author on an article that describes 
a method of purifying condensed tannins, "Facile 
Purification of Milligram to Gram Quantities of 
Condensed Tannins According to Mean Degree of 
Polymerization and Flavan-3-ol Subunit Composition" 
appeared in the Journal of Agricultural and Food 
Chemistry as an open access article. 

Dairy Forage Research Madison, WI Presented "Establishing Alfalfa in Silage Corn" to about 
125 producers, farm consultants, and industry reps at the 
Wisconsin Classic in Madison, Wisconsin. 

Dairy Forage Research Madison, WI Presented a talk on interseeding alfalfa with corn to 
overcome the low first-year yield of alfalfa to about 50 
producers at the annual meeting and conference of the 
Eastern Iowa Hay Producers Association in Vinton, 
Iowa. 

Dairy Forage Research Madison, WI Presented "Update on alfalfa interseeding in silage 
corn," to 30 forage agronomists and graduate students at 
the NCCC31 Ecophysiological Aspects of Forage 
Management meeting in Lincoln, Nebraska. 

Dairy Forage Research Madison, WI Geoffrey Brink presented "Nitrogen source and 
application effects on pasture productivity, legume 
persistence, and forage nutritive value" to 64 producers 
at the American Forage and Grassland Council annual 
conference in Roanoke, Virginia. 

Dairy Forage Research Madison, WI Presented "Nitrogen cycling on Wisconsin dairy farms" 
to about 125 producers, farm consultants, and industry 
reps at the Wisconsin Agribusiness Classic in Madison, 
Wisconsin. 

Environmentally 
Integrated Dairy 
Management Research 

Madison, WI Presented "Groundwater-borne Infectious Disease in 
Wisconsin," to about 200 students, faculty, and policy 
makers at the Water@UW-Madison Symposium on 
Freshwater Research in Madison, Wisconsin. 
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Environmentally 
Integrated Dairy 
Management Research 

Madison, WI Presented "Dairy manure and human wastewater 
contamination in the dolomite aquifer in Northeastern 
Wisconsin" to about 100 dairy producers and industry 
professionals at the Midwest Manure Summit in Green 
Bay, Wisconsin. 

Environmentally 
Integrated Dairy 
Management Research 

Madison, WI Presented "Sources of Fecal Contamination in the 
Dolomite Aquifer in Northeastern Wisconsin" to 
approximately 200 students, researchers, Iowa State 
legislators, and NGOs involved with water quality at the 
Karst, Water Quality, and Livestock: Finding Balance 
for a Sensitive Geography Conference at Luther College 
in Decorah, Iowa. 

Environmentally 
Integrated Dairy 
Management Research 

Madison, WI Presented "Assessing Groundwater Quality in 
Kewaunee County," to 12 dairy producers at a board 
meeting of the Professional Dairy Producers of 
Wisconsin. 

Environmentally 
Integrated Dairy 
Management Research 

Madison, WI Mark Borchardt advised Diamond V Feed Company 
employees and Peninsula Pride dairy producers on a 
study design to evaluate the effects of their feed 
products on pathogen levels in dairy cattle manure. 

Environmentally 
Integrated Dairy 
Management Research 

Madison, WI Upon the release of "Assessing Groundwater Quality in 
Kewaunee County," a report on a recent groundwater 
study, Mark Borchardt was interviewed by writers from 
the Center for Investigative Journalism, WisPolitics, and 
Milwaukee Public Radio. He also gave several 
television interviews. 

Environmentally 
Integrated Dairy 
Management Research 

Madison, WI Presented "Hay preservatives and cutting management 
for maximum quality" to about 60 producers and 
industry reps at the Southwest Hay and Forage 
Conference in Ruidoso, New Mexico. 

Environmentally 
Integrated Dairy 
Management Research 

Madison, WI Gave two presentations at Symposium 2017 hosted by 
the Midwest Forage Association, the Wisconsin Custom 
Operators, and the Professional Nutrient Applicators 
Association of Wisconsin in Wisconsin Dells, 
Wisconsin: "Making the most of your baleage," to 70 
producers and custom operators; and a brief update on a 
research project, "Interaction of bale size and 
preservative rate for large round bales of alfalfa hay". 
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Environmentally 
Integrated Dairy 
Management Research 

Madison, WI Gave two presentations at the Alabama Farmers 
Federation Commodity Organizational Meeting: 
"Forage Management" to 15 producers at the dairy 
producers commodity group, and "Post-harvest Hay 
Management" to 40 producers at the hay and forage 
growers commodity group. 

Environmentally 
Integrated Dairy 
Management Research 

Madison, WI Presented “Heifer stocking density and performance”at 
a University of Wisconsin Extension on Raising Quality 
Dairy Heifers Conference in Kimberly, Wisconsin  to 50 
dairy producers. 

Environmentally 
Integrated Dairy 
Management Research 

Madison, WI Wayne Coblentz gave a presentation “Baleage made 
tight, made right” to 220 dairy and forage producers at 
the Michigan State University Agricultural Innovation 
Day: Focus on Forages and the Future in Lake City, 
Michigan. 

Environmentally 
Integrated Dairy 
Management Research 

Madison, WI Presented "Assessment of human health risk due to 
airborne pathogens during spray irrigation of dairy 
manure" to about 100 dairy producers and industry 
professionals at the Midwest Manure Summit in Green 
Bay, Wisconsin. 

Office of the Director Madison, WI Alison Duff delivered a presentation, "FarmLab: 
Integrated agroecosystem research to inform policy and 
practice," to eight policy makers at the State agency 
head’s meeting, which is attended by leadership from 
two Wisconsin Departments (Agriculture, Trade, and 
Consumer Protection, and Natural Resources); two 
University of Wisconsin-Madison entities (UW-
Extension and UW College of Agricultural and Life 
Sciences); and three USDA agencies (NRCS, FSA, and 
ARS). 

Natural Resource 
Management Research  

Mandan, ND During June 12-16, 2017, Dr. David Toledo, supported 
the NRCS National Training Center by teaching a class 
on "Interpreting Indicators of Rangeland Health" for 35 
NRCS employees and collaborators in Manhattan, 
Kansas. 

Natural Resource 
Management Research  

Mandan, ND Dr. David Toledo was invited to give a talk at the 5th 
annual reclamation conference in Dickinson, North 
Dakota on February 21, 2017 on "Use of cover crops for 
reclamation after energy development in Northern 
Mixed Grass Prairie". 
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Natural Resource 
Management Research  

Mandan, ND On February 1, 2017, Dr. David Toledo, presented 
"Assessing and managing rangeland and enterprise 
resilience using an integrated grazing land assessment 
method" at the Society for Range Management Annual 
Meeting in St. George, Utah. 

Natural Resource 
Management Research  

Mandan, ND John Hendrickson and David Archer attended the Soil 
Health Conference in Ames, Iowa February 16-17, 
2017, and give presentations, "Integrated Crop and 
Livestock Management Effects on Soil Health" and 
"Economics of Soil Health," respectively. 

Natural Resource 
Management Research  

Mandan, ND Dr. David Archer presented "Determining the $ Behind 
Soil Health" and made a joint presentation with Dr. 
Mark Liebig on "Soil Health and Economics" at the 
2016 Conservation Tillage Conference December 13-14, 
2016, sponsored by the University of Minnesota and 
North Dakota State University in Fargo, North Dakota. 

Natural Resource 
Management Research  

Mandan, ND Dr. Mark Liebig supported the North Dakota Chapter of 
the Soil and Water Conservation Society with a 
presentation at the Society's annual workshop in 
Bismarck, North Dakota. 

Natural Resource 
Management Research  

Mandan, ND The laboratory hosted an exhibit on current research at 
the Area 4 Soil Conservation Districts Research Farm at 
Mandan, North Dakota, for the North Dakota Soil 
Conservation District's Annual Meeting in Bismarck 
November 20-22, 2016. 

Natural Resource 
Management Research  

Mandan, ND Cal Thorson and Dr. Dave Archer hosted an exhibit on 
ARS research at Mandan, North Dakota, at the annual 
Prairie Ag Innovator's Network Annual Meeting in 
Minot, North Dakota. 

Natural Resource 
Management Research  

Mandan, ND Cal Thorson supported North Dakota State University 
County Agent training in Agronomy at ARS locations. 

Natural Resource 
Management Research  

Mandan, ND Dr. David Archer presented a poster "Oilseeds for Jet 
Fuel: Economics and Sustainability" at the Commercial 
Aviation Alternative Fuels Initiative Biennial General 
meeting in Washington, D.C. October 25-27, 2016, 
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Natural Resource 
Management Research  

Mandan, ND Dr. David Archer presented "Determining the $ Behind 
Soil Health" and made a joint presentation with Dr. 
Mark Liebig on "Soil Health and Economics" at the 
2016 Conservation Tillage Conference sponsored by the 
University of Minnesota and North Dakota State 
University in Fargo, North Dakota, December 13-14, 
2016. 

Office of the Director Maricopa, AZ Hosted a 2-day visit by three private crop consultants 
from New South Wales, Australia who were interested 
in learning about the success of our integrated pest 
management program for whitefly in cotton and 
adapting the system to Australian cotton production 
systems. 

Plant Physiology and 
Genetics Research 

Maricopa, AZ Presented/chaired a scientific session on Synthetic 
Biology at the Gordon Research Conference - Plant 
Lipids: Structure, Metabolism & Function in Galveston, 
Texas. There was discussion/ interactions to determine 
how this technology will impact society, improve crop 
performance/yield, and create new opportunities for 
increasing the number/types of oils that can be produced 
in plants. In attendance were representatives from 
industry and government labs, as well as students, 
postdoctoral researchers, and other scientists. 

Plant Physiology and 
Genetics Research 

Maricopa, AZ Invited presentation to the Washington State University 
Crop and Soil Science Seminar Series on adopting high-
throughput phenotyping technology into a breeding 
program. After the presentation there were one-on-one 
meetings to discuss the available resources and needs 
for the Washington group and how this technology will 
impact their breeding program and long-term goals. 
Other scientists from academia, industry, and 
government labs, students, post-doctoral fellows, and 
the general public attended 

Tropical Crops and 
Germplasm Research 

Mayaguez, PR A team of North Carolina Soybean Producers visited 
Mayaguez to learn about variety development and the 
importance of the winter nursery nurseries at the ARS 
Research Farm. The nursery is used to advance breeding 
generations during the winter in Puerto Rico. The North 
Carolina State winter nursery was initiated more than 40 
years ago and all varieties released in the State have an 
important stop in the ARS nursery. 
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Soil Management 
Research 

Morris, MN Drs. Frank Forcella and Russ Gesch, along with 
research collaborators, presented "Converting field 
pennycress into the next cash cover crop: A weed no 
more" at the Sustainable Farming Association meeting. 

Soil Management 
Research 

Morris, MN Dr. Frank Forcella gave an invited presentation entitled 
"Cash cover crops: Concept, research, and potential 
application in sugar beet" to the Board of Directors of 
the Southern Minnesota Beet Sugar Cooperative in 
Renville, Minnesota. 

Soil Management 
Research 

Morris, MN Dr. Weyers presented an invited talk entitled "Soil 
health and potential impact on water quality" and 
discussed the effect of soil health and soil organic matter 
on flow and nitrate concentration in drain effluent at the 
a meeting of the Drainage Management Team, an 
interagency/university team comprised of staff members 
from State and Federal agencies and the University of 
Minnesota to coordinate and network regarding 
agricultural drainage topics. 

Soil Management 
Research 

Morris, MN Presented research seminar entitled "Winter oilseeds as 
'cash' cover crops for sustainable crop production" at the 
2017 Third Crop Producer Meeting on March 20, 2017, 
in Fairmont, Minnesota. The meeting was sponsored by 
Rural Advantage, which promotes the interconnection of 
agriculture, the environment, and rural communities. 

Soil Management 
Research 

Morris, MN Dr. Russ Gesch accepted an invitation to participate in 
an Agriculture CEOs Agriculture/Food Initiative 
meeting at the University of Minnesota in St. Paul, and 
to discuss research progress on developing winter 
camelina and pennycress as cash cover crops for double 
and relay cropping with soybean and other commodity 
crops, as well as discuss strategies for their 
commercialization. 

Northwest Sustainable 
Agroecosystems Research 

Pullman, WA Accompanied National Program Leader to visit a 
producer and learn about concerns for the future of 
dryland farming in the Pacific Northwest 

Northwest Sustainable 
Agroecosystems Research 

Pullman, WA Informed industry representative in Spokane, 
Washington, about benefits and hazards of applying 
nitrogen fertilizer in autumn in eastern Washington 
State. 
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Northwest Sustainable 
Agroecosystems Research 

Pullman, WA Provided information to industry representative about 
performance of models that simulate wind erosion. 

Northwest Sustainable 
Agroecosystems Research 

Pullman, WA Provided articles and shared information with a 
producer concerning the depth to which soils freeze in 
the Pacific Northwest. 

Crop Improvement and 
Protection Research 

Salinas, CA Presented at a plant disease seminar hosted by the 
University of California Cooperative Extension on 
research developing diagnostics for soil borne 
strawberry pathogens. Attendees included several 
growers and people from the agriculture-associated 
industries in Salinas. In total, around 150 attended this 
seminar. 

Crop Improvement and 
Protection Research 

Salinas, CA ARS scientists presented at the biennial meeting of the 
American Society of Sugar Beet Technologists 
(ASSBT) on the characterization of sources of 
rhizomania resistance under Rz1 resistance-breaking 
strains of the causal virus. This information will impact 
selection of future sources of rhizomania resistance in 
commercial varieties. Approximately 200 scientists, 
ASSBT members, and industry personnel participated. 

Crop Improvement and 
Protection Research 

Salinas, CA ARS scientists presented at the annual research meeting 
of the California Beet Growers Association (CBGA) on 
the results of commercial varieties reaction to sugar beet 
cyst nematode (SBCN) infestation and high 
temperatures in the field. This information will impact 
the choice of cultivars that growers plant in SBCN-
infested fields. Approximately 30 scientists, CBGA 
members, local sugar beet growers, and industry 
personnel participated. 

Hydraulic Engineering 
Research  

Stillwater, OK Tour with a presentation given to NRCS New 
Employees Orientation Course participants. 
Approximately 30 participants in the course.  

Wheat, Peanut, and Other 
Field Crops Research  

Stillwater, OK Provided research update to growers and seed industry 
representatives at the Peanut Expo and Oklahoma/Texas 
Seed Meeting. 

Crop Genetics and 
Breeding Research 

Tipton, GA Presentation of forage work to other scientists and hay 
and livestock producers at the American Forage and 
Grassland Council annual meeting in Roanoke, Virginia. 
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Crop Genetics and 
Breeding Research 

Tipton, GA Presentation to beef producers at the Georgia Beef 
Cattle Short Course prior to the bull sale in Irwinville, 
Georgia, on February 28, 2017. The talk provided an 
update on research and current state of affairs 
concerning the Bermudagrass stem maggot. There were 
approximately 100-150 participants. 

Crop Genetics and 
Breeding Research 

Tipton, GA Met with forage producers, livestock producers, 
scientists, and students at the University of Costa Rica 
and presented at least two presentations "Screening of 
Bermudagrass Forage Germplasm for Multiple Traits" 
and "Breeding of Perennial Warm Season Grasses" to 
students, faculty and producers at different times during 
the week. 

Pasture Systems & 
Watershed Management 
Research 

University Park, PA Helped organize and presented at the Northeast Pasture 
Consortium meeting (NEPC) in conjunction with the 
Maryland Cattlemen's Association Maryland Hay and 
Pasture Conference on "Evaluation of Fodder 
Production Systems for Grazing Dairy Farms". The 
NEPC is attended by farmers, livestock producers, 
stakeholders, scientists, educators, and agribusiness 
suppliers. 

Pasture Systems & 
Watershed Management 
Research 

University Park, PA Gave presentation at the Northeast Pasture Consortium 
meeting (NEPC) in conjunction with the Maryland 
Cattlemen's Association Maryland Hay and Pasture 
Conference on "Management Characteristics of Grass-
finished Beef Operations in the Northeastern U.S.". The 
NEPC is attended by farmers, livestock producers, 
stakeholders, scientists, educators and agribusiness 
suppliers. 

Pasture Systems & 
Watershed Management 
Research 

University Park, PA Gave invited presentation on "Phosphorus Trade-offs in 
No Till: and a Possible Solution" at the University of 
Wisconsin Extension Meeting World Dairy Expo, which 
is attended by approximately 70,000 dairy enthusiasts 
from nearly 100 countries. 

Global Change and 
Photosynthesis Research 

Urbana, IL Dr. Williams gave a talk entitled "Goss's wilt incidence 
in sweet corn is independent of transgenic traits" at its 
annual convention. 

Global Change and 
Photosynthesis Research 

Urbana, IL Dr. Williams gave a presentation entitled "Sweet corn 
research in Illinois and beyond" at the Stateline Fruit 
and Vegetable Conference. 
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Floral and Nursery Plants 
Research 

Washington, DC Kevin Conrad presented a workshop to Montgomery 
County (Maryland) Master Gardeners on the 
introduction to woody landscape plant identification. 

Floral and Nursery Plants 
Research 

Washington, DC Kevin Conrad conducted a workshop for Howard 
County (Maryland) Master Gardeners on plant 
identification. 

Floral and Nursery Plants 
Research 

Washington, DC Presented a booth at the Mid-Atlantic Nursery Trade 
Show in Baltimore, Maryland,, where approximately 
11,300 attendees from the nursery and allied industries 
gathered to view products from 952 vendors in 45 states. 
The booth's theme was "Our science, your success" and 
was targeted towards green industry professionals. The 
major outcome was meeting new and reconnecting with 
existing stakeholders, and hearing about problems, 
challenges, and pressing needs of the industry. 

Physiology and Pathology 
of Tree Fruits Research 

Wenatchee, WA Presented a seminar entitled “Understanding soil 
microbiology to build system resilience and enhance 
plant productivity” to about 175 growers/producers. 

Physiology and Pathology 
of Tree Fruits Research 

Wenatchee, WA Presentations by seven location personnel (four 
scientists, two graduate students, one postdoctoral 
researcher) at the Washington Tree Fruit Association 
annual meeting, with ~50 in the audience of industry, 
extension, and researcher personnel as well as students. 

Physiology and Pathology 
of Tree Fruits Research 

Wenatchee, WA Presentations describing recent pear fruit quality 
research to NW Pear Research Review, Feburary 16, 
2017, in Hood River, Oregon. Audience was ~100 pear 
fruit industry personnel, university extension specialists, 
and other researchers. 

Physiology and Pathology 
of Tree Fruits Research 

Wenatchee, WA Four location scientists gave presentations to the 
Washington Tree Fruit Research Commission Apple 
Horticulture and Crop Protection research review. 
Presentations described progress in research to extend 
apple fruit market life and to manage apple tree root 
diseases. 

Physiology and Pathology 
of Tree Fruits Research 

Wenatchee, WA Two location scientists gave invited presentations at the 
International Fruit Tree Association Annual Meeting, 
Wenatchee, Washington. Audience was about 400. 
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Physiology and Pathology 
of Tree Fruits Research 

Wenatchee, WA Invited presentation at InterPera, a meeting attended 
primarily by pear industry (growers, packers) personnel. 

Physiology and Pathology 
of Tree Fruits Research 

Wenatchee, WA Presentation regarding new technologies for apple fruit 
storage to Apple and Pear Australia, Ltd. tour group. 

Application Technology 
Research 

Wooster, OH Gave a poster presentation on "Intelligent sprayer 
technology of nursery production" at the Midwest Green 
Industry Xperience (MGIX) Show in Columbus, Ohio. 
The show was hosted by the Ohio Nursey and 
Landscape Association. Attendees were growers, 
researchers, students, farm managers, extension 
educators, farm equipment manufacturers, and chemical 
company representatives. 

Application Technology 
Research 

Wooster, OH Invited by Florida Growers Association to present 
"Development of Advanced Intelligent Spray 
Technologies for Tree Fruit" at the 2017 Florida Citrus 
Show Program in Fort Pierce, Florida. There were 779 
people who attended the show and at least 200 people at 
the presentation, including growers, researchers, 
students, farm managers, extension educators, farm 
equipment manufacturers, and chemical company 
representatives. 

Corn, Soybean and Wheat 
Quality Research 

Wooster, OH Presentation title: "Expression of sucrose synthase 
differs in soft wheat varieties and May impact yield and 
baking quality" to the SWQL Research Review at 
Purdue University in Lafayette Indiana. 

Corn, Soybean and Wheat 
Quality Research 

Wooster, OH Presentation title: "Crop Quality of 2016 soft red winter 
wheat and Pacific Northwest soft white wheat; solvent 
retention capacity test for quality evaluation of soft 
wheat" at the 2016 Caribbean and Central America Crop 
Quality Seminars attended by 25 millers and bakers 
from five Latin American and Caribbean countries 

Corn, Soybean and Wheat 
Quality Research 

Wooster, OH Presentation title: "Bran characteristics influencing 
quality attributes of whole wheat pancakes and biscuits" 
at the Soft Wheat Quality Laboratory Annual Research 
Review Conference attended by 86 wheat milling, 
baking, seed, breeding companies, universities, quality 
testing instrument companies, and ARS researchers. 
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Corn, Soybean and Wheat 
Quality Research 

Wooster, OH Presentation title: "Soft Wheat Quality Laboratory 
activity updates" at the Soft Wheat Quality Laboratory 
Annual Research Review Conference attended by 86 
wheat milling, baking, seed, breeding companies, 
universities, quality testing instrument companies, and 
ARS researchers. 

Corn, Soybean and Wheat 
Quality Research 

Wooster, OH Presentation Title: "Soft Wheat Quality Laboratory’s 
quality testing of breeding lines, research activities and 
research outcomes" at the Ohio Small Grains Field Day, 
attended by 50 wheat growers, researchers, and students. 

Corn, Soybean and Wheat 
Quality Research 

Wooster, OH Presentation title: "Solvent Retention Capacity Tests for 
Estimation of Soft Wheat Flour Baking Quality; 
Improving Milling and Baking Quality of Eastern U.S. 
Soft Winter Wheat" at the Solvent Retention Capacity 
Test workshops attended by nine Latin American and 
Caribbean buyers of U.S. wheat. 

Dairy and Functional 
Foods Research 

Wyndmoor, PA Presented talk about cheese chemistry and conducted 
cheese tasting at the Central New Jersey Section of 
Institute of Food Technologists. 

Dairy and Functional 
Foods Research 

Wyndmoor, PA Marjorie Kiechel and Julie Hirsch of Systems Design 
and Measurement, Ingredion, requested assistance to t to 
analyze the carbohydrate composition of seven fiber 
samples from berry fruits and possibly sugar beet pulp 
for the monosaccharide composition. They would like to 
develop a CRADA for a multiple-year project with a 
$20,000 a year budget and hire a technician to work at 
the laboratory part-time. 

Dairy and Functional 
Foods Research 

Wyndmoor, PA James Cropper, Executive Director, Northeast Pasture 
Consortium discussed papers and other details for 
NEPC 2017 meeting,  which was held in March. 

Dairy and Functional 
Foods Research 

Wyndmoor, PA Consulted with Lyndsay Leal, Senior Chemist, Dow 
Chemical Company about hands-on dairy chemistry 
workshops suitable for school children. 

Dairy and Functional 
Foods Research 

Wyndmoor, PA Provided guidance to Gary Steuart, CEO, Steuart Labs 
on extracting phospholipid from dairy fats using green 
methodologies. 
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3.7.4. Stakeholder Meetings 

 

Laboratory Location Description  

Small Grains and Potato 
Germplasm Research 

Aberdeen, ID Attended the American Malting Barley Association Barley 
Improvement Conference and presented the results of 
using gene expression screening to identify new malting 
quality traits. 

Exotic and Invasive 
Weeds Research 

Albany, CA The ARS Delta Region Area-wide Aquatic Weed Project 
(DRAAWP) held a meeting entitled "All About Water 
Hyacinth" in Stockton, California, to discuss problems 
created by water hyacinth and other invasive aquatic 
weeds in the Sacramento-San Joaquin Delta, and new 
integrated adaptive management solutions being 
implemented under the DRAAWP. About 30 people 
attended and two local TV stations aired stories, including 
interviews of the lead ARS scientist on the project, Dr. 
Patrick Moran. 

Quality and Safety 
Assessment Research  

Athens, GA Dr. Bowker gave an overview of the research on poultry 
meat quality and safety conducted in the research unit and 
received feedback from industry stakeholders on current 
technical issues and potential areas where further research 
is needed. 

Food Quality Laboratory  Beltsville, MD Dr. Yu, Dr. Jurick, Verneta Gaskins, and the team visited 
the Penn State University orchard, met Professor Kari 
Peter and discussed current apple diseases and control 
strategies. Also visited Rice Fruit Company and held a 
discussion section with their technical and management 
leaders to discuss ARS research progress on controlling 
apple decay.  

Genetic Improvement for 
Fruits and Vegetables 
Laboratory 

Beltsville, MD Made a presentation at a meeting of the American 
Cranberry Growers Association, and discuss advances in 
breeding for fruit rot resistance in cranberry. 

Genetic Improvement for 
Fruits and Vegetables 
Laboratory 

Beltsville, MD Presented a research summary of the ARS blueberry 
breeding program to a group of approximately 40 members 
of the New Jersey Farm Service Agency. 
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Nutrition, Food Safety, 
and Quality 

Beltsville, MD Served as government liaison to the International Food 
Information Council and was invited to speak to their 
foundation trustees about nutrition and health at their 
annual meeting. 

Nutrition, Food Safety, 
and Quality 

Beltsville, MD Participated in a small group discussion with leadership of 
the Egg Nutrition Center on research priorities for the egg 
industry. 

Nutrition, Food Safety, 
and Quality 

Beltsville, MD Invited to attend a United States Pharmacopia roundtable 
on prebiotics. Prebiotics are fermentable carbohydrates 
like dietary fiber that feed the intestinal microbiome and 
promote health. 

Nutrition, Food Safety, 
and Quality 

Beltsville, MD Invited to give a talk on red meat and cancer to the Meat 
Industry Summit in San Diego, California. This group is 
comprised of about 300 executives from the meat industry. 

Nutrition, Food Safety, 
and Quality 

Beltsville, MD Planned and conducted the ARS-FSIS NP108 Food Safety 
Program stakeholder and customer research workshop 
(February 22-24, 2017) which brought together 
administrators, program leaders, and scientists from 
Federal agencies, Departmental officials,  and academia 
involved in food safety research and regulatory and public 
health oversight. The workshop  strengthened inter-
departmental collaborations and helped to address future 
USDA and DHHS needs and budget initiatives. Provided 
information to OSEC/REE for Goal 5. 

Integrated Cropping 
Systems Research 

Brookings, SD Attended Customer Focus Group Meetings.  

Integrated Cropping 
Systems Research 

Brookings, SD Farm Board Meeting. 

Genetics, Breeding, and 
Animal Health Research  

Clay Center, NE Hosted 15 individuals of the beef focus group for a 1.5-day 
meeting, during which group members were given 
presentations about beef research being conducted in the 
various research units at the location. 
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Forage Seed and Cereal 
Research 

Corvallis, OR Location scientists presented posters at the Annual 
Ryegrass Growers Annual meeting January 18, 2016, 
describing research on breeding cover crops, grass 
endophytes, biochar, slug control, and grass viruses. 

Forage Seed and Cereal 
Research 

Corvallis, OR The location held an open house with approximately 20 
grass seed cropping systems stakeholders, including seed 
companies, seed producers, and Oregon State University. 
Scientists discussed biological herbicides, biochar, cover 
crop breeding, improving grasses for abiotic stress 
tolerance, use of green leaf volatiles to increase growth, 
effect of grass seed crop rotations on stand establishment 
and longevity, slug control, and grass virus research. 

Forage Seed and Cereal 
Research 

Corvallis, OR Location staff meet with the Oregon Wheat Commission 
was on February 23, 2017,  to provide an update on 
research at the unit and to discuss stakeholder priorities. . 

Forage Seed and Cereal 
Research 

Corvallis, OR Location staff ran an informational booth at the annual 
meeting of the Oregon Seed Growers League December 
12-13, 2016. General information on unit research was 
provided, in addition to more specific information on 
breeding annual ryegrass for cover cropping, slug control, 
and biochar. 

Forage Seed and Cereal 
Research 

Corvallis, OR Location staff meet with the Ryegrass Growers Seed 
Commission several times during FY 2017 to provide 
updates on research at the unit and to discuss stakeholder 
priorities. 

Forage Seed and Cereal 
Research 

Corvallis, OR Location staff meet with the Fine Fescue Commission in 
April and May 2017 to provide updates on research at the 
unit and to discuss plans for commission-supported 
research on residue management of creeping fine fescue 
seed production 

Forage Seed and Cereal 
Research 

Corvallis, OR Location staff meet with the Tall Fescue Commission 
several times during FY 2017 to provide updates on 
research at the unit and to discuss stakeholder priorities. 
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Forage Seed and Cereal 
Research 

Corvallis, OR Location staff meet with the Oregon Seed Council several 
times during FY 2017 to provide updates on research at the 
unit and to discuss stakeholder priorities. 

Horticultural Crops 
Research  

Corvallis, OR Attended stakeholder meeting to learn about the industry's 
disease concerns. 

Horticultural Crops 
Research  

Corvallis, OR Presented information on management of Pseudomonas 
canker on blueberry and two new blueberry diseases: 
bacterial wilt and silver leaf. 

Horticultural Crops 
Research  

Corvallis, OR Attended grower meeting to learn about challenges and 
disease concerns of strawberry growers. 

Horticultural Crops 
Research  

Corvallis, OR Presented data to the Berry Disease Resistance Technical 
Working Group on fungicide resistance in Botrytis isolated 
from Oregon small fruit crops, and participated in 
discussion on disease management strategies in light of 
emerging resistance. 

Horticultural Crops 
Research  

Corvallis, OR Discussed disease management strategies and sampling 
diseases of blueberry with representatives of Halls Ferry 
Blueberry farm. 

Horticultural Crops 
Research  

Corvallis, OR Gave overview of USDA berry breeding program and 
described promising selections for propagation at 
Agromillora annual research meeting in Orlando, Florida. 

Horticultural Crops 
Research  

Corvallis, OR Held monthly open discussion with the Willamette Valley 
Tech Group, a regular meeting of local grape growers, 
about research and production issues. This is called. 

Horticultural Crops 
Research  

Corvallis, OR Visited farm to observe and discuss problems with ARS 
cultivar ‘Columbia’ Star blackberry with Kutsev Farm in 
Woodburn, Oregon. 

Horticultural Crops 
Research  

Corvallis, OR Discussed research in red raspberry and blackberry 
breeding, and potential collaboration with Pacific Berry 
Breeding in Watsonville, California.  

Horticultural Crops 
Research  

Corvallis, OR Discussed ongoing strawberry breeding research and 
collaboration with Washington State University in 
Puyallup, Washington. 
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Horticultural Crops 
Research  

Corvallis, OR Discussed research in ornamental berry development with 
Georgia-based Star Roses at ARS plots in Aurora, Oregon. 

Horticultural Crops 
Research  

Corvallis, OR Presentation to Willamette Valley Tech Group 
stakeholders. 

Horticultural Crops 
Research  

Corvallis, OR Met with cooperators in southern Oregon and Willamette 
Valley to set up field trials for red blotch and discuss the 
virus movement in fields. 

Horticultural Crops 
Research  

Corvallis, OR Met to discuss harmonizing grapevine quarantine and 
certification in Washington, Oregon, and Idaho with 
stakeholders in Dalles and Hood River, Oregon. 

Horticultural Crops 
Research  

Corvallis, OR Met to discuss strategy and progress on eradication of 
Blueberry fruit drop virus at Enfield Farms. 

Horticultural Crops 
Research  

Corvallis, OR Presented a research report on RNAi development to 
control spotted wing drosophila. 

Horticultural Crops 
Research  

Corvallis, OR Presented to stakeholders molecular tools that apply to the 
development of slug control. 

Horticultural Crops 
Research  

Corvallis, OR Presented a research proposal for RNAi-based pest 
management to cherry stakeholders. 

Horticultural Crops 
Research  

Corvallis, OR Monthly potato cyst nematode research call involving 
APHIS, potato commissions, and universities. 

Horticultural Crops 
Research  

Corvallis, OR Presented talk on plant-parasitic nematode management in 
raspberry at the Small Fruit Conference, an annual 
stakeholder conference. 

Horticultural Crops 
Research  

Corvallis, OR Met with stakeholders and presented information on 
nematodes in small fruits during the NW Center for Small 
Fruit Research meeting. 

Horticultural Crops 
Research  

Corvallis, OR Met with stakeholders to discuss replant issues in wine 
grapes during the Washington wine grape industry forum. 

Horticultural Crops 
Research  

Corvallis, OR Presented information on biology, symptoms, risks, 
research, and disease management of Phytophthora root 
rot and Verticillium wilt of blueberry. 
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Horticultural Crops 
Research  

Corvallis, OR Presentation on use of inoculum monitoring as a decision 
aide at a UCCE Mendocino IPM seminar. 

National Clonal 
Germplasm Repository 

Corvallis, OR Meeting with the Small Fruit Crop Germplasm Committee 
and the NCCC-212 Small Fruit Research Committee in 
Virginia Beach, Virginia. 

National Clonal 
Germplasm Repository 

Corvallis, OR Joseph Postman and Dr. Nahla Bassil attended the Nut 
Growers Society Annual Meeting at Oregon State 
University. 

Peanut Research Dawson, GA Scientists met with peanut shellers to discuss peanut 
storage and grading equipment. 

Peanut Research Dawson, GA Addressed Oklahoma peanut producers at the Oklahoma 
Peanut Expo in Altus, Oklahoma. 

Peanut Research Dawson, GA Met with crop consultants concerning irrigation scheduling 
and the use of IrrigatorPro. 

Range Sheep Production 
Efficiency Research 

Dubois, ID Delivered a presentation on "Profitability of semiprolific 
ewe breeds in rangeland systems" to members of the 
Montana Wool Growers Association. Approximately 175 
producers and industry representatives from Montana, 
Wyoming, and Idaho attended. The goal of the 
presentation was to demonstrate that semiprolific breeds, 
such as Polypay or Romanov-cross, can increase pounds of 
lamb weaned from traditional wool-type flocks. 

Coastal Plan, Soil, Water 
and Plant Conservation 
Research 

Florence, SC The location held its annual Customer/Partner Dialogue 
Workshop in March 2017. Approximately 60 stakeholders 
from academia, Federal agencies, and industry (including 
farmers) attended. Stakeholders spent time with individual 
scientists discussing research findings, and formal 
presentations were made pertaining to water quantity and 
water quality issues.  

Invasive Plant Research 
Laboratory  

Fort Lauderdale, FL A representative of the Army Corps of Engineers met with 
all location scientists to discuss research updates, 
techniques, and progress in preparations for a future 
meeting with higher level Army Corps at Loxahatchee. 
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Tropical Plant Genetic 
Resources and Disease 
Research 

Hilo, HI Participated in a meeting in Kohala with the Hawaii 
Department of Agriculture, local fish farmers, and fish 
feed experts. Discussed the Zero Waste project and 
opportunities to use algae grown with papaya as a fish feed 
ingredient. 

Tropical Plant Genetic 
Resources and Disease 
Research 

Hilo, HI Visited the Kainaliu, Kona, station to meet farm manager 
and learn about opportunities to exchange germplasm and 
collaborate on research. Collected seed for persimmon 
rootstock with the goal of obtaining additional persimmon 
accessions for University of California, Davis repository in 
collaboration with John Preece. 

Tropical Plant Genetic 
Resources and Disease 
Research 

Hilo, HI Established contact with Jim West, who maintains a 
collection of more than 600 fruit tree species in Ecuador, 
including species of Vasconcellea, Passiflora, and Psidium 
not currently in the USDA collection. Discussed the 
importance of the USDA germplasm collection. 

Tropical Plant Genetic 
Resources and Disease 
Research 

Hilo, HI Assisted with planning for Hawaii Ulu Producer's 
Cooperative (HUPC) workshop on breadfruit identification 
in collaboration with HUPC coordinator Dana Shapiro, 
University of Hawaii at Manoa professor Noah Lincoln, 
and Breadfruit Institute director Diane Ragone.  

Innovative Fruit 
Production, Improvement 
and Protection 

Kearneysville, WV Held a meeting for fruit industry representatives to learn 
about research programs and advances at the location.  

Northwest Irrigation and 
Soils Research  

Kimberly, ID Participated in a stakeholder meeting with the 
Amalgamated Sugar Co. 

Forage-Animal 
Production Research  

Lexington, KY Invited by the county cooperative extension agent to report 
research results and applications to the Cattleman's 
Association in Anderson County, Kentucky. The chapter 
includes women, small farmers, and veterans. 

Forage-Animal 
Production Research  

Lexington, KY Provided a presentation on the location's research 
accomplishments at the Forage Session for the annual 
meeting of Kentucky Farm Bureau in Louisville. The 
session was attended by approximately 90 stakeholders 
and State policymakers. 
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Forage-Animal 
Production Research  

Lexington, KY Provided a presentation on management options for 
mitigating fescue toxicosis at the annual Kentucky Grazing 
Conference sponsored by the Kentucky Forage and 
Grassland Council. The meeting was attended by 
approximately 75 stakeholders. 

Forage-Animal 
Production Research  

Lexington, KY Provided a presentation on management options for 
mitigating fescue toxicosis at the winter meeting of the 
Madison County Cattlemen's Association in Richmond, 
Kentucky. The meeting was attended by approximately 25 
stakeholders. 

Forage-Animal 
Production Research  

Lexington, KY Provided a presentation on the hidden benefits of clovers 
at the annual meetings of the Boyle and Mercer County 
Cattlemen's Associations. The meeting was attended by 
approximately 40 stakeholders. 

Forage-Animal 
Production Research  

Lexington, KY Provided a presentation on the science of seedhead 
suppression of toxic endophyte-infected tall fescue at the 
Dow Pasture Symposium held during the National 
Cattlemen's Beef Association in Nashville, Tennessee. The 
symposium was attended by freelance writers and 
representatives from approximately 10 popular press 
outlets. 

Forage-Animal 
Production Research  

Lexington, KY Provided a presentation on the grazing management of 
non-toxic novel endophyte tall fescue at a workshop 
sponsored by the Pasture Alliance in Lexington, Kentucky. 
The session was attended by approximately 65 
stakeholders. 

Forage-Animal 
Production Research  

Lexington, KY Provided a presentation on the location's research on 
fescue toxicosis at a workshop in Rock Springs, Georgia, 
sponsored by the Georgia Extension Service. The 
workshop was attended by approximately 40 stakeholders. 

Poisonous Plant Research Logan, UT Drs. Kevin Welch and Clint Stonecipher reported on the 
location's current poisonous plant and range restoration 
research at the Wyoming Farm Bureau convention. 

Pollinating Insect-
Biology, Management, 
Systematics Research 

Logan, UT Presented "Exploring strategies to control bomber flies that 
attack alkali bees" at the annual Alfalfa Seed Growers 
Conference. 
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Pollinating Insect-
Biology, Management, 
Systematics Research 

Logan, UT Invited to Natural Areas meeting in Davis California, 
where presented two talks, "Pollinator-friendly forbs to 
seed for sagebrush-steppe," and "Unexpected ways that 
bees experience and accommodate variable climate: Let's 
undertake tasks to benefit native bees now". 

Pollinating Insect-
Biology, Management, 
Systematics Research 

Logan, UT Attended the annual Integrated Crop Pollination 
investigator meeting. 

Pollinating Insect-
Biology, Management, 
Systematics Research 

Logan, UT Presented data at the annual Western Alfalfa Seed Growers 
Association Winter Seed Conference in Las Vegas 
Nevada. 

Pollinating Insect-
Biology, Management, 
Systematics Research 

Logan, UT Presentation at the 2016 annual Almond Conference  on 
research into the interaction of pesticides and diseases on 
honey bee health. 

Pollinating Insect-
Biology, Management, 
Systematics Research 

Logan, UT Invited presentation entitled, "Pollinating with multiple 
bee species (honey bees and others): What we have 
learned about the common stresses and pathogens 
impacting these bees," at the North American Beekeeping 
Conference and Trade show. 

Pollinating Insect-
Biology, Management, 
Systematics Research 

Logan, UT Presented "Sustainable management and propagation of 
the blue orchard bee in commercial cherry orchards" at the 
annual Orchard Bee Association meeting. 

Office of the Director Madison, WI Hosted a Research and Industry Stakeholder Conference 
for about 30 producers, representatives of the dairy and 
forage industries, and ARS researchers. The purpose was 
to share research results and to gather stakeholder input on 
industry priorities related to forage improvement and 
utilization. 
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Natural Resource 
Management Research  

Mandan, ND Location scientists hosted the Laboratory's Customer 
Focus Group for their Winter Meeting on February 9, 
2017. The meeting was devoted to a review of ARS 
research and issues, and discussions with members 
concerning research needs and current and proposed 
research. 

Office of the Director Maricopa, AZ Location scientists held the 2nd Focus Group meeting of 
the year to discuss current, ongoing, and future research, 
including proximal and remote sensing to support crop 
production via crop monitoring and crop improvement via 
high throughput phenomics. The meeting provided a venue 
for stakeholders to offer ideas and suggestions on research 
direction to help maintain a strong relationship among 
scientists and stakeholders at the local, regional, and 
national level. 

Office of the Director Maricopa, AZ The Center Director and scientists met with representatives 
of BioHumaNetics, a private company that markets 
nutritional supplements for crops that enhance organic 
matter and water use efficiency. Scientists summarized 
their research programs and discussed collaborative 
research projects in crop fertility and remote and proximal 
sensing for assessing crop water use. 

Tropical Crops and 
Germplasm Research 

Mayaguez, PR In collaboration with PASA USDA/USAID, and ARS 
scientist visited Haiti in November 2016 for an assessment 
of Haiti sorghum production and the effects of sugarcane 
aphids. After a 2-week visit/inspection to different 
sorghum production systems of Haiti, the scientist 
prepared an assessment report with suggestions to improve 
the sorghum industry. 

Range and Livestock 
Research 

MILES CITY, MT Held the annual Laboratory Customer Focus Group 
meeting. 

Office of the Director Oxford, MS Water Resources meeting with the Delta Council. 

Office of the Director Oxford, MS Met to discuss a new scientific initiative by the U.S. 
Geological Survey to assess water availability issues 
within the Mississippi Alluvial Plain that includes portions 
of Mississippi, Arkansas, Louisiana, Tennessee, and 
Missouri. 
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Northwest Sustainable 
Agroecosystems 
Research 

Pullman, WA Held a Liaison Committee meeting and location tour to 
inform the committee members on current research 
findings and to discuss future research. A presentation was 
given by a Washington State University faculty member 
on regional modeling for the sustained use of lands under a 
changing climate in the Pacific Northwest.  

Great Basin Rangelands 
Research  

Reno, NV Presented a paper entitled "Cheatgrass Soil 
Engineering/Perinnial Grass Suppression of Cheatgrass: 
The Yin and Yang of Plant Competition in Northern 
Nevada," to the Nevada Chapter of the Society for 
Rangeland Management. There were approximately 50 
attendees at the meeting. 

Great Basin Rangelands 
Research  

Reno, NV ARS scientists gave presentations entitled "Towards a 
Remote Sensing Base Indicator of Rangeland Ecosyste 
Resistance and Resilience;" "Grass Seedling Growth and 
Survival Under Different Post-Fire Grazing Management 
Scenarios;" Effects of Mulch on Plant and Soil Recovery 
after Wildfire in the Eastern Great Basin;" and Natural 
Recruitment of Wyoming Big Sagebrush Relative to 
Burned Areas During an El Nino Year" at the annual 
meeting of the Society for Range Management  that 
included land managers and public stakeholders.  

Crop Improvement and 
Protection Research 

Salinas, CA California Leafy Greens Research Board presentation and 
stakeholder meeting. 

Crop Improvement and 
Protection Research 

Salinas, CA Presentation and stakeholders meeting - Enza Zaden. 

Crop Improvement and 
Protection Research 

Salinas, CA Presentation and stakeholders meeting - Nipomo Native 
Seeds. 

Crop Improvement and 
Protection Research 

Salinas, CA Presentation and stakeholders meeting - Pinnacle Seeds. 

Crop Improvement and 
Protection Research 

Salinas, CA Presentation and stakeholders meeting - Salinas Valley 
Seeds. 
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Crop Improvement and 
Protection Research 

Salinas, CA Presentation and stakeholders meeting - Bayer. 

Hydraulic Engineering 
Research  

Stillwater, OK Hosted exhibit booth at the Oklahoma Association of 
Conservation Districts Annual State meeting that allowed 
ARS scientists to interact with stakeholders and provide 
information on current research at the location. 

Wheat, Peanut, and Other 
Field Crops Research  

Stillwater, OK Location hosted a quarterly meeting of stakeholders from 
the Oklahoma Peanut Commission and the National 
Peanut Board and ARS personnel conducted a tour of the 
facilities afterwards for 20 participants. 

Warmwater Aquaculture 
Research Unit  

Stoneville, MS Fish hybrid producers' meeting including 13 fish farmers.  

Pasture Systems & 
Watershed Management 
Research 

University Park, PA Helped organize and presented at the Northeast Pasture 
Consortium meeting (NEPC) in conjunction with the 
Maryland Cattlemen's Association Maryland Hay and 
Pasture Conference on "Evaluation of Fodder Production 
Systems for Grazing Dairy Farms". The NEPC is attended 
by farmers, livestock producers, stakeholders, scientists, 
educators, and agribusiness suppliers. 

Pasture Systems & 
Watershed Management 
Research 

University Park, PA Gave presentation at Northeast Pasture Consortium 
Meeting (NEPC) in conjunction with the Maryland 
Cattlemen's Association Maryland Hay and Pasture 
Conference on "Management Characteristics of Grass-
finished Beef Operations in the Northeastern U.S.". The 
NEPC is attended by farmers, livestock producers, 
stakeholders, scientists, educators, and agribusiness 
suppliers. 

Global Change and 
Photosynthesis Research 

Urbana, IL Dr. Ainsworth attended the Illinois Farm Bureau 
Agribusiness Roundtable at the University of Urbana-
Champaign in Urbana Ilinois, at the Institute for Genomic 
Biology. 

Global Change and 
Photosynthesis Research 

Urbana, IL Dr. Ainsworth met with research leaders from Dow to 
discuss research on SoyFACE and photosynthetic yield 
traits. 
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Gardens Unit Washington, DC Participated in the American Boxwood Society 
Symposium and the American Hemerocallis Society 
National Convention, which are major stakeholders of the 
Arboretum. 

Gardens Unit Washington, DC Gave an update and report on the status of the National 
Bonsai and Penjing Museum to the board of directors of 
the National Bonsai Foundation (NBF), a stakeholder and 
partner of the U.S. National Arboretum. NBF helps the 
U.S. National Arboretum showcase the arts of Bonsai and 
Penjing to Arboretum visitors. 

National Soil Erosion 
Research 

West Lafayette, IN Met with diverse groups of stakeholders, including 
Federal, State, farmers, and industry, to learn about their 
science and technology needs.  

Rangeland and Pasture 
Research 

Woodward, OK The location held their annual stakeholder meeting on 
April 13, 2017. The 21 stakeholders in attendance heard 
presentations on current research and discussed what 
research they would like to see in the future at the research 
location. 

Dairy and Functional 
Foods Research 

Wyndmoor, PA Met with Angus Johnson, Chair, Northeast Pasture 
Consortium to discuss industry research needs, which 
includes milk variants and gut research. 

Dairy and Functional 
Foods Research 

Wyndmoor, PA Invited to present a seminar on the progress of the 
location's gut project and future research at the California 
Polytechnic State University, Professionals in dairy, Cal 
Poly 19th ingredient meeting.  

Dairy and Functional 
Foods Research 

Wyndmoor, PA Attended the annual meeting of Northeast Pasture 
Consortium in Hagerstown, Maryland, and presented talk 
about variations in milk lipids. 
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3.8. FY 2017 Technology Transfer Award Winners 

 

3.8.1. ARS Technology Transfer Award 

 

Scientist: Dr. Harvey D. Blackburn, Dr. Phillip H. Purdy, Dr. Carrie S. Wilson, and Scott F. Spiller 

Lab: Plant and Animal Genetic Resources Preservation Unit, Fort Collins, Colorado 

Title: National Animal Germplasm Program 

Award: ARS Outstanding Award  

 

3.8.2. Federal Laboratory Consortium for Technology Transfer (FLC) Awards  

 

Lab: Genetic Improvement for Fruits and Vegetables Laboratory, Beltsville, Maryland  

Name: ‘Elkton Potato’ 

Award: National Excellence in Technology Transfer  

 

Lab: National Laboratory for Agriculture and the Environment, Ames, Iowa 

Name: “Development and Transfer of the Agricultural Conservation Planning Framework”  

Award: National Technology Focus Award   

 

Lab: Grain Legume Genetics and Physiology Research Unit, Pullman, Washington 

Name: “Development and Commercial Licensing of New Lentil and Chickpea Cultivars” 

Award: Far West Region, Outstanding Commercialization Success 
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Lab: Healthy Processed Foods Unit, Albany, California; University of California, Davis   

Name: “Development and Commercial Implementation of New Infrared Heating Technologies” 

Award: Far West Region, Outstanding Commercialization Success  

 

Lab: Food Safety and Enteric Pathogens Research Unit, Ames, Iowa 

Name: “Vaccine to Reduce Salmonella in Food Animals” 

Award: Midwest Region, Excellence in Technology Transfer 

 

Lab: Coastal Plain Soil, Water and Plant Conservation Research Unit, Florence, South Carolina 

Name: “Novel Anammox Bacterium Isolate for Purification and Recycling Wastewater in Space and 

Decentralized Wastewater Systems”   

Award: Southeast Region, Excellence in Technology Transfer 

 

Lab: Commodity Utilization Research Unit, New Orleans, Louisiana 

Name: “Mannitol Measurement to Detect Deterioration in Sugarcane and Sugar Beet Processing and 

Distilling” 

Award: Southeast Region, Excellence in Technology Transfer 

 

Lab: Southeast Poultry Research Laboratory, Athens, Georgia  

Name: “Recombinant Highly Pathogenic Avian Influenza Virus Vaccine” 

Award: Southeast Region, Excellence in Technology Transfer 

 

 

 



FY 2017 Annual Report on Technology Transfer 

FY17 Page 146 

Lab: Genetic Improvement for Fruits and Vegetables Laboratory, Beltsville, Maryland 

Name: “Elkton Potato” 

Award: Mid-Atlantic, Excellence in Technology Transfer 

 

Lab:  Innovation Fruit Production, Improvement and Protection Laboratory, Kearneysville, West 

Virginia  

Name: “Specialty Crop Initiative Coordinated Agriculture Project the BMSB”  

Award: Mid-Atlantic Region, Educational Institution and Federal Laboratory Partnership 

 

Lab:  The Center for Grain and Animal Health Research, Manhattan, Kansas 

Award: Mid-Continent Region, Outstanding Laboratory Award 

 

Lab: Soil Management and Sugarbeet Research Unit, Fort Collins, Colorado 

Name: “Sugar Beet Research with High Impact in Colorado, the USA, and the World” 

Award: Mid-Continent Region, Excellence in Technology Transfer 
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3.9. Selected Metric Charts.  
 

Figure 1.  Number of new and active Cooperative Research and Development 
Agreements (CRADAs) and Material Transfer Research Agreements (MTRAs).  The 
decreased number of CRADAs is due to the fact that some collaborative research that 
was previous carried out under a CRADA is now carried out an MTRA. 
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Figure 2.  Number of collaborative research agreements (Cooperative Research and 
Development Agreements [CRADAs], Material Transfer Research Agreements 
[MTRAs], Material Transfer Agreements [MTAs], and others) executed by type in FY 
2017.  
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Figure 3. Number of NIFA-SBIR Phase I proposals submitted and number funded per 
year for ARS CRADA partners compared to the number submitted (~500) and approved 
for funding (~15) by NIFA per year for all applicants. The data of the average for all 
applicants is transformed to the number of proposals funded per 10 proposals submitted.  
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Figure 4. Number of invention disclosures, patent applications filed, and patents issued. 
The year in which a patent issues is not the year in which the patent is filed.  The increase 
in the number of invention disclosures in FY 2015 was the result of adding biological 
materials disclosures for the first time.  
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Figure 5. Number of patents issued in FY 2017 by scientific discipline.  
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Figure 6.  Number of license types per year.    
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Figure 7. Earned license royalty income (ERI) over time.  
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Figure 8.  The number of new licenses executed in FY 2017 by business type. 
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Figure 9.  Number of publications per year.   
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