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This catalogue contains the 13 Impact Statements produced 
for multistate research projects that terminated in 2015. By 
summarizing and sharing the activities and outcomes of  each 
multistate research project, Impact Statements show voters and 
leaders why supporting land-grant universities and sustaining the 
Agricultural Experiment Stations and Cooperative Extension is so 
important for our society and environment.

Impact Statements in this catalogue cover a wide variety of  
important topics: breeding better crops; boosting sweetpotato 
production; enhancing animal nutrition; managing insect pests, 
toxic molds, and flies; improving marketing strategies for produce 
farmers; mitigating agrochemical impacts; making farms safer 
for workers and communities; designing safer septic systems; 
sustaining the future of  plant breeding; and ensuring food safety. 

These Impact Statements were sent to project participants and 
Administrative Advisors, AES directors, regional AES associations, 
NIFA leadership and communications staff, and kglobal. Impact 
Statements were often passed on to partner trade associations, 
regulatory organizations, deans and department heads, and 
funding agencies. Project participants also reported using Impact 
Statements in interviews, grant applications, newsletters, and 
meetings with project members, legislators, and stakeholders. Each 
Impact Statement was uploaded to the NIMSS database, the Land 
Grant Impacts Database, and the Multistate Research Impacts 
website. Multistate research projects were also featured in press 
releases and in social media posts on multiple platforms. Impact 
Statements were also submitted for use in feature stories and 
highlighted in the “Why Ag Matters” e-newsletter compiled and 
distributed by Ag is America. 

Funding & Participation:

Support for multistate research projects comes, 
in part, from USDA’s National Institute of Food 
and Agriculture through the Multistate Research 
Fund established in 1998 by the Agricultural 
Research, Extension, and Education Reform 
Act (an amendment to the Hatch Act of 
1887) to encourage and enhance multistate, 
multidisciplinary research on critical issues that are 
a national or regional priority. Additional funds 
may be provided by contracts and grants to the 
project members.
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Impact Statements are 
prepared by the Impact 
Writer as part of the 
National Impact Writing 
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Each year, US farmers grow over 80 million acres of  field corn and 600,000 
acres of  sweet corn, worth about $66 billion. These crops are plagued by 
insect pests that bore into or feed on corn stalks, ears, leaves, and tassels. The 
European corn borer alone accounts for nearly $1.9 billion in control costs 
and grain losses annually. Though advances in pest control have been made, 
scientists and farmers still need more information about the ecology of  corn 
pests and the effectiveness, cost, and safety of  control options. 

Bt corn has become the standard for controlling insect pests in corn. This 
corn is genetically modified to contain toxins created by the bacterium Bacillus 
thuringiensis (Bt). These toxins, which are safe to humans and other animals, 
are poisonous to many caterpillar pests. However, some insect species have 
become resistant to single Bt toxins. New types of  Bt corn contain multiple 
toxins to control a broader spectrum of  caterpillars and slow the evolution of  
resistance to Bt toxins, but more work is needed to develop effective insect 
resistance management plans.

Insect Pests Cause Serious Damage to Corn Crops

Multistate Research Project Works to Improve 
Corn Pest Management 
Multistate Research Project NC-205 formed to coordinate multistate, multidisciplinary research and outreach about corn insect pests 
and control options. Extensive cooperation has facilitated sharing of  data, lab space, tools, and financial resources. The group’s research 
and outreach have sent a unified message to corn growers around the world about the effectiveness of  different corn pest control 
options. Their work has led to increased adoption of  sustainable management systems for insect pests in corn. In turn, profitable, 
environmentally friendly corn production keeps prices low for consumers. 

Ecology & Management of Insect Pests of Corn
NC-205 (2010-2015)

NC-205 Impact Statement

Bt corn has drastically reduced the use of insecticides to control 
caterpillars like the European corn borer in the bottom right photo 
(USDA photo) and the Southern corn leaf beetle, which caused 
the damage shown in the top photo (Kansas State University 
photo). Bottom left photo by Michael Gil, Flickr, CC License 2.0. 

Boosting Acceptance of Transgenic Corn
•	 Bt	corn	has	suppressed	European	corn	borer	populations	across	five	major	corn-
producing	states	for	13	growing	seasons	with	a	cumulative	benefit	of	more	than	
$6.1	billion.	Benefits	to	non-Bt	corn	account	for	almost	$3.9	billion	of	this	total.	

•	 NC-205 has demonstrated the effectiveness of new transgenic corn varieties 
against many insect pests. These test results have been used by companies to 
register corn hybrids. 

•	 Multiple NC-205 studies have further boosted acceptance of Bt corn by showing 
limited impacts on non-target species. 

Helping Growers Make Better Decisions
•	 NC-205 has expanded online access to pest management tools. Free, easy-to-use 

decision support tools have lowered pest management costs for corn growers by 
simplifying the process of choosing which corn variety to plant, where to plant it, 
and which strategy to use to prevent pest resistance.

Improving Pest and Pest Resistance Monitoring
•	 University, government, and industry scientists have used NC-205’s data to predict 

pest spread and the impacts of climate change on pest range. Improved models 
have	helped	growers	know	when	to	scout	corn	fields	for	pests.	

•	 A new sampling method, which includes a smartphone app option, has reduced 
sampling time and labor by at least 50% across the Corn Belt. Accurate screening 
has helped growers avoid undue economic loss by addressing pest outbreaks 
before they get out of hand and preventing unnecessary pesticide applications 
when pests are not present. 

•	 NC-205 developed a low-cost, dependable tool that has helped scientists and 
farmers detect pest resistance to Bt over large geographic areas.

Informing Policy & Regulatory Decisions
•	 NC-205	has	provided	scientific	assessments	essential	to	policymaking.	For	

example, NC-205 data is used by the EPA to regulate corn pest control options. 
•	 In	Europe,	NC-205	research	has	been	used	to	justify	commercial	use	of	Bt	corn.
•	 NC-205	findings	have	led	researchers	in	India	to	alter	the	way	they	screen	for	Bt	

resistance. 
•	 NC-205’s	insights	on	corn	pests	and	Bt	corn	are	strongly	influencing	policies	and	
regulations	concerning	other	transgenic	technologies.	For	example,	a	project	
member’s	address	to	the	Danish	parliament	had	a	major	impact	on	how	
Denmark intends to develop biotechnology.

New Knowledge, Tools Increase Adoption of  Best 
Management Practices, Cut Corn Production Costs

Want to know more?
NC-205 Administrative Advisor:
Steven G. Pueppke (Pueppke@msu.edu)

NC-205 was supported through USDA’s National 
Institute of  Food and Agriculture by the Multistate 
Research Fund established in 1998 by the Agricultural 
Research, Extension, and Education Reform Act (an 
amendment to the Hatch Act of  1887) to encourage 
and enhance research on issues that have a national or 
regional priority. Additional funds were provided by 
contracts and grants to participating scientists. From 
2010 to 2015, NC-205 leveraged around $2 million. 
In 2014, NC-205 merged with project NCCC-46. The 
merger, NC-246, was approved through 2020. To learn 
more, visit http:/ncra.info.

Participating Institutions:
University of  Arizona
Clemson University
Cornell University
University of  Delaware
University of  Georgia
University of  Guelph 
University of  Illinois
Iowa State University
Kansas State University
University of  Kentucky
Louisiana State University
Michigan State University
University of  Minnesota
University of  Nebraska
North Carolina State University
North Dakota State University
Ohio State University
Pennsylvania State University 
Texas A&M AgriLife Research
University of  Wisconsin
USDA-ARS
Embrapa Cerrados (Brazilian Agricultural Research 
Corporation)
Ontario Ministry of  Agriculture

https://creativecommons.org/licenses/by/2.0/legalcode
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Many methods 

that use heat and 
chemicals to ensure 
food safety are not 
100% effective and 
can damage food 

color, texture, flavor, 
and nutrients. 

Researchers 
are working on 

packaged foods with 
the 5-year shelf life 
needed for NASA’s 

Mars missions.

Scientists are 
developing high 

voltage atmospheric 
cold plasma 
technology

(that’s a mouthful!)
to sterilize foods 

without using heat, 
chemicals, or water.
(that’s eco-friendly!)

These advances 
are important as 

consumers demand 
minimally-processed, 

additive-free food 
items with longer 
shelf lives and less 
potential to cause 

foodborne illnesses.

University scientists 
are developing 

tools and practices 
that improve food 
safety and quality.

Using nanotechnology, 
researchers designed 
tiny carriers that can 
deliver nutrients and 

antimicrobials 
directly into cells. 

New edible films reduce 
microbial growth on 

perishable foods. 
They also help foods 

retain moisture and look 
more appealing. 

Educational video 
games explore real-

world food safety 
scenarios and make 

concepts more 
engaging. Skilled food 

scientists and workers will 
protect food safety for 

future generations.

Researchers 
found that using 

modified milk 
protein in high-

protein snack bars 
can prevent them 

from hardening 
during storage 

and extend their 
shelf life.

UIUC, LSU, UMD, UTK, 
TAMU & VT 

UIUC, Iowa State, UK & WSU

Researchers 
provided major 

food companies 
with microwave 

technologies that 
control pathogens 
in refrigerated and 

frozen meals.

 U.S. Army Natick Soldier 
Center & WSU University of California-DavisOregon State University

Iowa State University

Iowa State, Purdue & SDSU



High pressure 
processing kills bacteria 
and extends shelf life for 
products without heat 
or additives, leaving 
texture, flavor, and 
nutrients intact. This 

process is helping meet 
demand for minimally 

processed food. 

Researchers 
developed a 

method that helps 
nutrients in milled 

rice sustain washing, 
making milled rice 

more nutritious.

Researchers 
set new design 

standards for frozen 
microwaveable 

foods to make sure 
they cook evenly, 
minimizing food 

safety issues. 

Probiotics can improve 
digestive health, but 

are often destroyed by 
stomach acids before 

they take effect.
Researchers 

developed new 
capsules and 

pretreatments to 
protect the pills.

Scientists developed 
FDA-accepted 

microwave sterilization 
processes that offer the 
3-year shelf life needed 

for military rations. 

New technology 
extracts proteins from 

catfish heads, skin, 
and bones for use in 

tastier, more nutritious 
imitation crab meat 

and fish patties. Using 
parts typically thrown 
out makes the catfish 

industry more profitable 
and sustainable.

Researchers developed 
UV and nanoparticle 

technologies to 
inactivate allergens in 

foods like peanuts, shrimp, 
and wheat. This will help 
prevent contamination 

on food processing lines.

Ohio State, IIT & UMN 

UDEL, UFL, UGA, IIT, 
UMaine & UMN

Researchers showed 
that high pressure 

processing can 
make raw oysters 

safer to consume by 
removing bacteria 
without damaging 
the oyster quality.

Extension programs and 
workshops are improving 

food safety practices 
in homes, restaurants, 

grocery stores, and other 
food businesses.

UC-Davis, UGA, Iowa State, 
UMD, UMN, UM, Ohio State, 

PSU & UW-Madison University of MaineLSU & UTK

University of NebraskaMississippi State University

 U.S. Army Natick Soldier 
Center & WSUMississippi State University



Researchers found 
a way to reduce the 

particle size of salt so it 
transfers to taste buds 

more efficiently. 
This means less salt 

can be used without 
affecting taste.  

www.multistateresearchimpacts.org
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Researchers developed 
an electron beam 

irradiation method for 
processing complex-

shaped fresh fruits and 
vegetables, which are 

easily damaged by 
traditional sanitation 

methods that use heat.

Researchers 
found new ways 

to improve 
the shelf life 

and texture of 
cottage cheese.

Radiation, ethanol 
vapor, radio frequency, 
and thermal treatments 
can reduce Salmonella 
in spices and other low-
moisture foods, which 
are difficult to sanitize 

with traditional methods.

IIT, MSU, UMN, UNL, TAMU, 
VT, WSU & others

Multistate Research Project Engineering for Food Safety and Quality (NC-1023) is supported 
by the Multistate Research Fund through USDA-NIFA and by grants to project members.

Simulation modules let 
students apply critical 
thinking to complex, 

real-world food safety 
situations. Using these 

modules in food safety 
education will give 

students the skills they 
need to be successful 

practitioners. 

Researchers 
developed new 

tools that reduce the 
amount of oil foods 

soak up during frying. 
This makes fried 
foods less fatty. 

UIUC, TTU & VT 

Cornell UniversityLouisiana State University

Texas A&M UniversityUniversity of Idaho

Participating Institutions: University of California, Cornell University, University of Delaware, University of Florida, 
University of Georgia, University of Hawaii,  University of Idaho, University of Illinois, Illinois Institute of Technology, 

Iowa State University, University of Kentucky, Louisiana State University, University of Maine, University of Maryland, 
Michigan State University, University of Minnesota, Mississippi State University, University of Missouri, NASA, University 

of Nebraska, New Mexico State University, North Dakota State University, Ohio State University, Oregon State 
University, Pennsylvania State University, Purdue University, Rutgers University, South Dakota State University, 
University of Tennessee, Tennessee State University, Texas AgriLife Research, Utah State University, Virginia 

Polytechnic Institute and State University, Virginia State University, Washington State University, West Virginia 
Cooperative Extension, University of Wisconsin

Learn more: http://bit.ly/NC-1023-Engineering-for-Food-Safety-and-Quality

Graphics credits: http://bit.ly/multistate-research-impacts-NC-1023

http://www.multistateresearchimpacts.org%0D
http://bit.ly/multistate-research-impacts-NC-1023


Mycotoxins are toxic substances produced by fungi—or molds—that reduce crop 
productivity and quality. Mycotoxins often develop in grains when they are stored or 
handled improperly. Contaminated grains that are used for animal feed or food products 
are a health hazard for livestock and humans. Exposure can lead to cancer, organ failure, 
and reduced immune system function. Scientists across the U.S. have come together to 
conduct research and outreach that gives farmers, grain elevator operators, healthcare 
providers, and veterinarians the information they need to detect mycotoxin exposure, 
assess risks, and treat related diseases. 

TOXIC MOLD IN GRAINS

Research showed grain 
processors which steps need to 
be monitored closely to prevent 

mycotoxin outbreaks.

Researchers found that 
adding gaseous ozone 

reduces Fusarium infection 
in barley during malting, 

keeping beer free of toxins.

Researchers identified 
genes that influence 
aflatoxin resistance in 

corn. Breeders can use this 
information to develop 

plants with stronger 
resistance to toxic fungi.

This project was supported, in part, through USDA’s National Institute of  Food and Agriculture by the Multistate Research Fund established in 
1998 by the Agricultural Research, Extension, and Education Reform Act (an amendment to the Hatch Act of  1887) to encourage and enhance 
multistate, multidisciplinary research on critical issues that have a national or regional priority. Additional funds were provided by contracts and 
grants to NC-1183 members. For more information on NC-1183, visit http://www.nimss.org/projects/view/mrp/outline/16916. For more information 
on the Multistate Research Program or the Impact Writing Initiative, visit www.multistateresearchimpacts.org.  

Want to know more?

Research is Protecting Grain and Consumers

Mycotoxin levels are 
higher during and after 
weather extremes like 
floods and droughts. 

Farmers who know when 
to scout for mold are able 

to deal with infections 
before losses are incurred.

New methods to monitor and 
reduce mycotoxin levels help 

ensure a reliable supply of 
safe grain and food products 
for domestic consumers and 

international markets. 

Genetic advances will 
lead to more resistant 

grain varieties and 
reduce the losses 

suffered by U.S. grain 
growers each year.

New absorbents can reduce 
or eliminate the toxicity of 

contaminated grain so that 
they can be used safely in 

animal feed.

Naturally occurring 
antioxidants can reduce 
or eliminate toxicity, and 

probiotics can mitigate the 
effects of mycotoxin exposure 

in animals and humans. 
This information can be used 
to design effective dietary 

supplements. 

Icons from the Noun Project:
DNA Research by Scott Lewis
Pills by Joe Manzella
Plant Breeding by Krisada 
Flour by Hugo Alberto
Beer by Simon Child
Bread by Franc
Profit by Gregor Cesnar 
Popcorn by Blaise Sewell
Plant in rain by Icons8 
Plant in sun by Icons8

http://www.multistateresearchimpacts.org
https://icons8.com/license/
https://icons8.com/license/


On farms and ranches across the nation, workers and their family 
members are regularly exposed to toxic chemicals, biological hazards, 
machinery hazards, sharp tools, falls, loud noises, and extreme 
temperatures. Farming conditions, equipment, and facilities make 
agriculture one of  the most hazardous industries in the U.S. Despite 
these hazards, many farmworkers—especially new farmers, youth, 
and migrant workers—receive little formal training on how to 
operate equipment, work with animals, handle chemicals, or use 
facilities. Driving farm machinery on public roads and using confined 
spaces like grain bins, manure pits, and chemical storage tanks can 
be especially dangerous, with hundreds of  crashes and entrapments 

reported every year. Furthermore, 
emergency service providers are often 
unfamiliar with farm facilities and 
equipment, meaning they may not react 
safely or efficiently to the situations they 
encounter. Over the years, researchers, 
educators, government, and agricultural 
industries have made farms much safer, 
but there are still plenty of  opportunities 
to better protect workers, bystanders, and 
those living on or near farms. 

Health & Safety Issues on Farms

Agricultural Safety & Health 
NCERA-197 (2010-2015) 

NCERA-197 | Page 1Multistate Research Project | Impact Summary

Multistate Research Makes Farming Safer for Workers & Bystanders
In 2000, researchers and Extension experts at land-grant universities across the U.S. formed Multistate Research Project 
NCERA-197 to pinpoint knowledge, outreach, engineering, and legislation needed to prevent work-related injury, 
illness, and death among farmworkers. 

Members of  NCERA-197 have spent years scouring databases of  existing literature, analyzing statistics, 
conducting surveys, and talking with stakeholders in order to set research and development priorities, make policy 
recommendations, and design training programs. These efforts have catalyzed greater awareness about the risks of  
working in agriculture and bolstered infrastructure support and advocacy for agricultural health and safety measures, 
resulting in new industry standards, design guidelines for farm equipment manufacturers, and warning labels for 
machines and facilities. 

Through the group’s outreach efforts, new training programs and 
resources are reaching an increasing numbers farmers, helping them 
avoid risky situations, injuries, and deaths. Training programs for 
emergency service providers have helped them respond quickly 
and successfully to grain bin and manure pit entrapments and 
agricultural vehicle crashes, saving the lives of  many farmworkers. 
NCERA-197’s work has also informed urban people about driving 
responsibly in rural areas, encouraging drivers to slow down and 
give farmers space to move their equipment.

The NCERA-197 project has made significant progress 
educating urban drivers and addressing issues presented 
by farm equipment on public roads. Photo by Mississippi 
State University, Office of Agricultural Communications.

On farms, grain is often stored and dried in bins. Farmers and ranchers working with grain bins can find themselves in situations that pose serious 
risk of entrapment, including flowing grain, grain bridge collapse, grain wall avalanche, and use of a grain vacuum. Over the years, grain bin 
machinery and augers have increased in size and power, giving farmers and ranchers less time to react in dangerous situations. Photo by 
Aaron Yoder/University of Nebraska Medical Center.

Manure pits present dangers including oxygen deficiency, combustible gases, and toxic gases. For example, prolonged or high concentration 
exposures to hydrogen sulfide, a colorless gas with a rotten egg odor, can deaden sense of smell. High concentrations can also stop 
respiration, and low concentrations can burn the respiratory tract. Illustration and photo courtesy of Penn State Ag Safety and Health Program. 



For more information on agricultural safety and health topics: 
http://www.eXtension.org/AgSafety 
http://www.extension.org/pages/66221/fresh-community-information

About this project:
NCERA-197 was supported, in part, through USDA’s National Institute of 
Food and Agriculture by the Multistate Research Fund established in 
1998 by the Agricultural Research, Extension, and Education Reform Act 
(an amendment to the Hatch Act of 1888) to encourage and enhance 
multistate, multidisciplinary research on critical issues that have a national or 
regional priority. For more information, visit http://ncra.info/.

Administrative Advisor: Marshall Martin (marshallmartin@purdue.edu)

Participating Institutions & Researchers:
University of Georgia: Glen Rains       
University of Illinois: Robert Aherin  
Iowa State University: Charles Schwab   
Kansas State University: John Slocombe  
University of Kentucky: Mark Purschwitz    
Michigan State University: Larry Olsen    
University of Missouri: Karen Funkenbusch 
University of Nebraska: Aaron Yoder
Ohio State University: Dee Jepsen 
Pennsylvania State: Connie Baggett, Linda Fetzer, Dennis Murphy
Purdue University: William Field   
Utah State University: Michael Pate 
Virginia Polytechnic Institute & State University: Bobby Grisso, Jactone Ogejo
University of Wisconsin: Cheryl Skjolaas 
New York Center for Agricultural Medicine & Health: James Carrabba 
Nat’l Institute for Occupational Safety & Health: Kitty Hendricks, John Myers
Canadian Agricultural Safety Association: Marcel Hacault
Farm and Ranch Safety & Health Association (Canada): Bruce Johnson

This Impact Summary was compiled and designed by Sara Delheimer.

NCERA-197 | Page 2Multistate Research Project | Impact Summary

Want to know more?

NCERA-197 members developed a National Agenda for Action for 
Agricultural Safety and Health—the first document to set these priorities 
since 1943. 

Members also produced education programs and resources, including:
• training workshops for farmers, for example, an interactive online 

road safety training course for tractor drivers
• 4 training modules for Future Farmers of America curriculum
• an 8-hour training course on grain silo entrapment rescue
• a farmworker health and safety resource manual

NCERA-197 members hosted conferences for farmers, community 
members, and health and safety professionals.

Since 2010, NCERA-197 members published > 15 peer-reviewed papers.

Project Outputs 

Who’s Using These Outputs?
• Fellow scientists and Extension agents
• Farmers and farming communities
• Agricultural industries
• Farm equipment manufacturers
• Emergency first responders/rescue workers
• Law enforcement agencies and officers
• Legislators and regulators including the U.S. Department of 

Agriculture, U.S. Department of Transportation, and U.S. Department 
of Labor, as well as State and county departments of agriculture, 
transportation, and labor, and Canadian Ag Safety and Health 
Organizations 

• Safety and health professionals such as the National Institute for 
Occupational Safety and Health, the International Society of 
Agricultural Safety and Health, and the Agricultural Safety & Health 
Council of America

Recognition
Members of NCERA-197 received grants and other donations totaling 
over $1.2 million.

NCERA-197 was selected from among all active North Central region 
multistate projects as the regional nominee for the 2014 Experiment 
Station Section Award for Excellence in Multistate Research.

Grain bins can be dangerous if a farmworker is trapped 
inside. It takes less than 10 seconds for a 150-pound person to 
be trapped up to the waist in grain and requires about 300 
pounds of pulling power to pull the person out of the grain. 
Top photo by Madison Berndt/Flickr. Illustration and graphs 
courtesy of Penn State Ag Safety and Health Program. 

http://www.eXtension.org/AgSafety%20%0D
http://www.extension.org/pages/66221/fresh-community-information%0D
http://ncra.info/
http://saaesd.ncsu.edu/
mailto:marshallmartin%40purdue.edu?subject=


A conventional septic system is a small-scale, on-site 
sewage treatment system that typically consists of  a 
storage tank for waste solids and a field that absorbs 
the wastewater. Septic systems serve rural residences, 
small farmsteads and businesses, and other areas without 
sewers—about 25 percent of  the US population. As 
federal funding for connecting rural areas to city sewers 
has ended, existing septic systems are being used for longer 
periods of  time, and new development in rural areas is 
dependent upon septic systems. Because septic systems 
were considered a temporary fix until city sewer extensions 
were installed, maintenance and management were often 
ignored. Outdated, poorly located, or improperly designed 
or installed septic systems can degrade environmental and 
public health through release of  pathogens and nutrients. Furthermore, septic systems located in at-risk areas are vulnerable 
to changes associated with climate change and variability, such as wetter soils, warmer temperatures, rising water tables, 
or severe drought. Around the nation, older septic systems must be replaced with advanced technologies, however, public 
misconceptions about septic systems, lack of  management programs, and financial barriers make doing so difficult. 

Conventional Septic Systems Useful, But at times Inadequate 

Multistate Project Studies Septic System Design & Management 
In 2010, scientists, along with industry, regulatory agency, and private 
sector partners, formed multistate research project NE-1045 to 
research septic system design and management and educate septic 
system users, developers, practitioners, regulators, and land use 
planners. The multistate approach has been key to improving septic 
systems for the diverse soils, topography, and climates of  the US.

Design & Management of Septic Systems
NE-1045 (2010-2015)

NE-1045 Impact Statement

In conventional septic systems, waste solids are captured and stored in a 
septic tank, and a drainfield absorbs and treats the wastewater. Photo by 
University of Rhode Island Cooperative Extension NEOWT Program.

NE-1045’s research and outreach efforts have:
Improved Septic Systems

• NE-1045 scientists evaluated new wastewater treatment 
technologies that will make the US more resilient to climate change. 

• Newly developed septic systems limit nitrogen and phosphorus  
contamination of groundwater and surface water. These systems 
better protect human and environmental health.

• With advanced septic systems, treated wastewater could be 
reused for toilet flushing and irrigation. This would conserve potable 
water supplies in rural communities.

Increased Adoption of Advanced Septic Systems
• Between 2010 and 2015, the percentage of septic systems in 

Minnesota that comply with standards rose from 65% to 79%. The 
estimated percentage of systems that fail to protect groundwater 
has dropped from 25% to 16%.

• Over the last five years, 30% to 40% of new septic system 
applications in Rhode Island were for advanced systems—many of 
which are located in coastal zones at risk from climate change.

Influenced Policy
• Based on NE-1045 research, specially-designed septic systems are 

now required in watersheds that are sensitive to nitrogen levels. This 
has helped protect these watersheds from further degradation.

• University of Minnesota researchers recommended appropriate 
septic system designs for adult care facilities.

• Regulators in Rhode Island, Massachusetts, and Vermont accepted 
NE-1045’s new design guidelines for bottomless sand filters. 
These filters make septic systems resilient to rising sea levels and 
groundwater tables, mitigating the impacts of climate change.

      continued on next page

Research & Outreach Improve Septic Systems, 
Employment Opportunities & Communities

NE-1045 scientists developed and promoted the use of 
bottomless sand filters with advanced septic systems in 
areas at-risk for climate change impacts. These sand filters 
mitigate the impacts of sea level rise.

Installing septic systems on steep slopes and in certain 
soil types can be challenging. NE-1045 investigated new 
technology to better suit these challenging environments. 
Photo by Soil Science @ NC State/Filckr. CC License 2.0.

https://creativecommons.org/licenses/by-nc/2.0/legalcode


continued from previous page
Improved Training & Knowledge

• NE-1045 provided training opportunities and materials that have led to 
better use and management of septic systems. Better management 
means that rural areas can continue to rely on septic systems to safely 
disperse wastewater. Properly managed septic systems also disperse 
treated wastewater back into groundwater sources, replenishing 
aquifers, wetlands, rivers, and lakes.

• After Extension workshops, homeowners reported knowing more 
about how to manage their septic systems. 

• Through University of Tennessee and North Carolina State University 
outreach efforts, 14 wastewater professionals received intensive 
training on how to deliver effective education and training programs 
in their home communities.

• Over 300 professionals in Rhode Island, Massachusetts, and Vermont 
learned to design or install bottomless sand filters, a septic system 
component that is more resilient to climate change.

Expanded Employment Opportunities 
• Several land-grant institutions developed training centers to provide 

continuing education credit classes. These classes enable septic 
system professionals to expand into new professions, or renew their 
existing licenses and retain their current employment. For example, 

• University of Rhode Island trained over 2,000 professionals seeking 
license renewal in the New England region. 

• University of Minnesota trained nearly 2,000 professionals, helping 
them maintain or acquire licenses.

• Through Michigan State University Extension, approximately 33% of 
the participants used continuing education credits to maintain a 
license.

• 125 professionals took University of Rhode Island’s inspector 
training classes, passed their exams, and received inspector 
registrations, which are required in Rhode Island communities. 

• Due to University of Arizona training classes, over 200 professionals 
now know how to design, install, and/or inspect septic systems 
using Arizona state regulations, and 14 professionals became 
eligible to conduct septic system site evaluations.

• Oklahoma State University lectures provided continuing 
education credits to over 150 septic system installers for the 
Oklahoma Department of Environmental Quality, nearly 80 
Oklahoma Health Department sanitarians, and over 20 septic 
system soil profilers. 

Want to know more?
NE-1045 was supported, in part, through 
USDA’s National Institute of  Food and 
Agriculture by the Multistate Research Fund 
established in 1998 by the Agricultural 
Research, Extension, and Education Reform 
Act (an amendment to the Hatch Act of  
1887) to encourage and enhance multistate, 
multidisciplinary research on critical issues that 
have a national or regional priority. Additional 
funds were provided by contracts and grants 
to participating scientists. NE-1045 has been 
renewed through 2020 as project NE-1545. 

For more information on the project, visit 
http://nera.rutgers.edu. For more information 
on the Multistate Research Program or the 
Impact Writing Initiative, visit http://www.
multistateresearchimpacts.org. 

NE-1045 Administrative Advisor:
Adel Shirmohammadi 
University of  Maryland
ashirmo@umd.edu

Participating Institutions:
University of  Arizona
Cornell University
University of  Georgia
University of  Kentucky
Michigan State University
University of  Minnesota
University of  Missouri
North Carolina Cooperative Extension
North Carolina State University
Oklahoma Cooperative Extension
University of  Rhode Island
Rutgers University
University of  Tennessee

NE-1045 Impact Statement

Above: At one of the Onsite Wastewater Training Centers participating in the 
project, practitioners take classes and exams to become licensed septic system 
inspectors, expanding their employment opportunities and the services they offer 
their clients. Left: Project scientists expanded their septic system outreach to assist 
US territories that are at risk for climate change.  



As the most widely grown and consumed vegetable in the 
U.S., potatoes can have a huge impact on the economy, the 
environment, and human health. Potatoes are a popular food 
choice because they are filling, palatable, nutrient-dense, and 
affordable, and the international market for frozen potatoes, 
French fries, and potato chips is booming. The value of  potato 
production in the U.S. totals over $4.3 billion each year, with  
over $1 billion in exports. 

Improving potato varieties is key to sustaining this important 
crop. Since 1947, researchers, breeders, and farmers have used 
seeds and data from the U.S. Potato Genebank to conduct potato 
research and cultivate new, desirable potato varieties. A group 
of  researchers coordinates the genebank and supports its efforts 
by improving techniques and tools for collecting, analyzing, and 
preserving potato specimens from around the world. A diverse 
genebank means that researchers, breeders, and farmers will 
have the resources they need to overcome potato production 
challenges and sustain the crop for future generations.

BREEDING BETTER POTATOES

In 2015, 
the genebank 

distributed
11,392 

samples

>200
orders

34 
states

10 
countries

Genebank 
users

 in 2015

world hunger

Potatoes with higher yields, 
higher nutrient levels, and 
better adaptation to diverse 
growing areas could help 
combat world hunger.

O B E S I T Y

Potatoes with 10 times the concentration of 
appetite suppressant could help address obesity 
from overeating, which racks up healthcare 
costs of $210 billion each year in the U.S. 

birth defectsPotatoes with high levels 
of folate can protect 
against birth defects, 
heart disease, and 
mental health problems.

MENTAL DEVELOPMENT 
& MENTAL HEALTH

Potatoes with high levels of 
antioxidants can reduce 
the mental health effects of 
lead poisoning in children.

STROKE

Strokes kill 100,000 
Americans each year, 
costing over $12 billion. 
Potatoes with high 
levels of potassium 
could reduce 
hypertension, a major 
stroke risk factor.

diabetes

Potatoes with anti-
glycemic properties 
could help 29 million 
Americans fight 
diabetes. On average, 
Americans with diabetes 
spend $10,000 each 
year on healthcare.

cancer

Potato may help slow 
prostate cancer growth.

crop losses,
producer profits 

E C O N O M I C 
DEVELOPMENT

Potatoes with the desirable 
yellow color support chip and 
fry processing facilities that 
are economic drivers and job 
suppliers in many communities. 

environmenta l 
hea l th

heart disease

Providing farmers in developing 
countries with more marketable 
and nutritious varieties could help 
create healthy populations and 
economic and political stability, 
lowering the need for foreign aid. 

Potatoes with strong resistance 
to zebra chip disease can 
prevent profit losses, which can 
be as high as 50% in the U.S. 

Growing potatoes that do 
not turn green could avoid 
crop losses of 10% or more.

National Research Support Project NRSP-6 is supported, in part, through USDA’s National Institute of  Food and Agriculture by the Multistate 
Research Fund established in by the Agricultural Research, Extension, and Education Reform Act, which encourages and enhances multistate, 
multidisciplinary research on critical national or regional issues. Additional funds have been provided by USDA’s Agricultural Research Service, 
private industry sponsors, and the University of  Wisconsin. NRSP-6 has been renewed through 2020. For more information on the project, 
visit http://www.ars-grin.gov/nr6/. For more information on the Multistate Research Program or the Impact Writing Initiative that produced this 
document, visit http://www.multistateresearchimpacts.org/. 

Want to know more?

Parasite-resistant 
potato varieties do 
not require harmful, 
expensive chemical 
fumigation, saving 
U.S. farmers $20 
million each year.

Benefits of Genebank Research & Potato Varieties

25%

25%

50%
Potato
Breeders

Gardeners

Researchers &
Educators

of potatoes in the U.S. 
have genebank material 

in their lineage. 

consumer satisfaction
Potatoes better suited for 
processing make better chips, 
fries, and frozen potatoes. Per 
capita, Americans eat over 
70 pounds of processed 
potato products each year.

70% 



Feeding the world’s growing population requires feeding the livestock 
that are depended on for meat, eggs, and dairy products. Animal 
nutrition affects animal welfare, the safety and nutritional value of  
food products, and the emissions and wastes livestock produce. Feed 
is the largest livestock and poultry production expense. Researchers, 
Extension professionals, regulators, feed industries, and producers 
continually need up-to-date, science-based information on the nutrient 
needs of  agricultural animals. Better information on animal nutrient 
needs, feeding strategies, and feed ingredients is key to making livestock 
production profitable and sustainable. In 2010, a group of  scientists 
created the National Animal Nutrition Program to address animal 
nutrition challenges. Multistate coordination has allowed the group to 
gather and share information, technologies, and educational materials.

What has the NANP done?

National Animal Nutrition Program  
NRSP-9 (2010-2015)

Impacts

Data showed new ways to use byproducts from the 
biofuels industry in livestock feed. Using these byproducts 

could make the feed and biofuels industries more 
economically and environmentally friendly.

New genetic information aids the development of feeding 
strategies that enhance animal health. Keeping animals 

healthy not only promotes animal welfare, but also boosts 
productivity, which leads to better returns for producers. 

Data help produce and promote safe, nutritious animal-
sourced foods that are part of a healthy diet for consumers. 

Data showed that modified diets can reduce emissions 
from livestock that contribute to global warming, and 

certain feeds can limit the amount of manure produced, 
minimizing its environmental impacts.

$
Modifying diet can change the nutrient levels in livestock 

manure and make it a more effective fertilizer for 
cropland. Maintaining the quality of cropland without 

buying additional fertilizer lowers farmers’ costs.  

Why are NANP Data Important?

Since 2010, the NANP has 
hosted workshops, summits, and 

webinars that have engaged
>30,000 stakeholders

The group collected, 
screened, and sorted

1.5 million
feed ingredient records to 

create a reliable database.

The NANP reformatted data analysis software so that it 
works on modern computers. The group also updated two 

models, making them more accurate and easier to use. 

Participating Institutions:
Auburn University
University of  California, Davis
University of  Connecticut
University of  Guelph
University of  Illinois
Iowa State University
University of  Kentucky
Michigan State University
Louisiana State University
University of  Maryland

NRSP-9 was supported, in part, through USDA’s National Institute of  Food and 
Agriculture by the Multistate Research Fund established in 1998 by the Agricultural 
Research, Extension, and Education Reform Act (an amendment to the Hatch Act of  
1887) to encourage and enhance multistate, multidisciplinary research on critical issues that 
have a national or regional priority. Additional funds were provided by contracts and grants 
to participating scientists. NRSP-9 has been renewed through 2020. For more information 
on the project, visit https://nanp-nrsp-9.org/. 

For more information on the Multistate Research Program or the Impact Writing Initiative, 
visit http://www.multistateresearchimpacts.org/. 

University of  Nebraska
North Carolina State University
Ohio State University
Pennsylvania State University
Purdue University
Texas A&M University
Texas Tech University
Virginia Tech University
Washington State University
University of  Wyoming
USDA-ARS/Wisconsin

Icons designed by SimpleIcon, EpicCoders, Gregor Cresnar, and Freepik from www.flaticon.com

Photo by Joseph King, Flickr. CC License 2.0.

NANP data are used by advisory bodies, the United 
Nations Food and Agriculture Organization, and 

scientists, educators, and producers in 

31 countries

https://www.flickr.com/photos/kingjn/8623883675/in/photolist-hyqXbN-e94Eaz-e94Dki-e9ang3-e94FXr-e94Jbv-e94Ex2-e9appJ-e8WzkP-e94LsK
https://creativecommons.org/licenses/by-nc-nd/2.0/legalcode
https://creativecommons.org/licenses/by-nc-nd/2.0/legalcode


U.S. farmers produce 75% of  the world’s pecan crop, but pecan 
orchards across the nation face serious pest problems that threaten crop 
yield. Aphids and mites destroy pecan tree leaves, which can keep trees 
from producing nuts for several seasons; pecan weevils, nut casebearers, 
stink bugs and hickory shuckworms eat away at or puncture the nuts, 
drastically decreasing the number of  marketable nuts. 

Over the years, research and Extension has provided pecan growers 
with highly effective pest management options, including traps, 
repellents, and chemical pesticides; however, pecan growers continue to 
demand improvements and new options, especially as pest populations 
develop resistance to certain pesticides and as environmental conditions 
change and new pests emerge. Furthermore, pesticide and labor 
costs are increasing rapidly and farmers are seeking more affordable 
alternatives. Some alternatives are not well understood, thus they are not 
used widely or effectively. For example, many farmers are still learning 
how to conserve beneficial insects and fungi that control pest species 
and how to sample soil and adjust fertilization practices so that trees and 
nuts are healthier and more resilient to pest damage. Farming practices 
to prevent pests from moving from adjacent crops to pecan trees also 
need to be fine-tuned. As practices change and new options become 
available, farmers need better educational resources to guide their pest 
management decisions. 

Insects & Mites Still a Problem for Pecan Farmers

Managing Pecan Pests
S-1049 (2010-2015) 

S-1049 | Page 1Multistate Research Project | Impact Summary

Multistate Research Conserves Resources & Helps 
Pecan Farmers Protect against Pests
In 1972, researchers from land-grant universities across the U.S. formed 
Multistate Research Project S-1049 to coordinate studies about pecan 
pests and management options. Extensive, multidisciplinary collaboration 
and strong partnerships with industry organizations and government 
agencies have made it possible to address issues rapidly and provide new 
technology and recommendations to growers in a timely manner. 

Experiments on over 300 acres of  test fields across the U.S. have 
provided data on seasonal and regional variations in pest populations, 
optimal timing for pesticide applications, the efficacy of  new control 
tactics, and the interactions between pest control methods and other 
farming practices (like applying fertilizers and planting ground cover or 
intercrops). 

Based on field data, researchers have designed new and improved pest 
monitoring and control tactics. New monitoring protocols and tools, 
like using cards to collect honey dew drops and predict the number of  
aphids in the pecan tree canopy, have made it possible to address pest 
problems before they get out of  hand, preventing serious and costly 
damage. Other newly developed control options include traps for pecan 
weevils; a pheromone-baited traps for stink bugs, hickory shuckworm, 
and pecan nut casebearer; fungal strains that kill or seriously disable 
pecan weevils; and new chemical pesticides. These options offer longer-
term, more affordable pest management, and new chemical pesticides are 
less damaging to the natural enemies of  pecan pests. Due to multistate 
involvement and direct engagement with farmers, researchers have been 
able to tweak pest control options to better suit the needs of  farmers in 

Pests like the pecan weevil (top left), brown stink bug 
(top right), and pecan nut casebearer (second row) 
and diseases like the kernel spot fungus (third row, left) 
cause serious damage to pecan nuts. Some pests, like the 
Prionus root borer, have larvae that feed on pecan tree 
tissues (third row, right). S-1049 researchers have designed 
and tested traps for many of these pests. In the bottom 
photo, a researcher sets up a stink bug trap, and a pecan 
nut casebearer trap hangs in the foreground. S-1049 
researchers have also developed risk analysis protocols 
that pecan farmers have adopted to anticipate when 
pest infestations are likely to occur. Careful inspections for 
eggs and larvae reveal whether or not pesticides should 
be applied. Timely treatments only when needed help 
farmers save money and reduce unintended harm to 
natural enemies of pests and insects that are beneficial to 
pecan trees.



This project was supported, in part, through USDA’s National Institute 
of Food and Agriculture by the Multistate Research Fund established 
in 1998 by the Agricultural Research, Extension, and Education Reform 
Act (an amendment to the Hatch Act of 1888) to encourage and 
enhance multistate, multidisciplinary research on critical issues that 
have a national or regional priority. Additional funds exceeding 
$3.2 million were provided by contracts and grants supported by 
the USDA, Texas Department of Agriculture, Georgia Department 
of Agriculture, Arkansas Agriculture Department, EPA, Texas Pecan 
Growers Association, CONACYT (Mexico), U. S. Fish and  Wildlife 
Service, Georgia Commodity Commission  for  Pecan, and industry 
grants-in-aid. For more information, visit http://saaesd.ncsu.edu/. 

Administrative Advisor: Clarence Watson (cwatson1@uark.edu)

List of Participating Institutions:
•   Auburn University 
•   Kansas State University 
•   Louisiana State University
•   New Mexico State University
•   Oklahoma State University 
•   Texas A&M University 
•   Texas A&M AgriLife 
•   University of Arkansas 
•   University of Florida 
•   University of Georgia 
•   University of Missouri 
•   USDA-ARS, Southeastern Fruit and Tree  
     Nut Research Lab 
•   The Samuel Roberts Noble Foundation
•   Arkansas Pecan Growers Association
•   Louisiana Pecan Growers Association
•   Northern Nut Growers Association
•   Oklahoma Pecan Growers Association
•   Southeastern Pecan Growers Association
•   Texas Pecan Growers Association
•   Western Pecan Growers Association

This Impact Summary was compiled and designed by Sara Delheimer.

S-1049 | Page 2Multistate Research Project | Impact Summary

Want to know more?

Interactive maps available on the Pecan ipmPIPE show the risk of pest outbreaks. 
Icons indicate trap locations, level of infestation, when and how to determine if 
management is needed, and which strategies to use.  

different growing regions. Furthermore, farmers do not have 
to worry as much about pests developing resistance to these 
new control tactics. 

Working with pecan farmers, producer organizations, 
the S-1049 group developed the Pecan Integrated Pest 
Management Pest Information Platform for Extension and 
Education (Pecan ipmPIPE) to familiarize users with pecan 
production, pest biology, and pest management tactics. The 
website contains links to news, pest alerts, pecan pest literature, 
and educational videos. Users can also search through the 
labels of  currently registered pesticides or use weather-based 
risk assessment models and interactive budgeting tools. The 
site is used by hundreds of  pecan farmers, who estimate the 
value of  this easily accessible, real-time information at three 
million dollars per year. Members of  S-1049 have also fostered 
the training and education of  numerous students, amassing 
a cadre of  future scientists, educators, farmers, and pest 
management experts. 

As a result of  these considerable research and Extension 
efforts, pecan growers across the U.S. have been able to 
integrate an array of  pest monitoring and control tactics with 
their production practices. Using fewer, but more effective pest control treatments has reduced growers’ costs and risks 
of  harm to human health. In Texas alone, about 50% of  pecan farmers have readily adopted new technology. As a result, 
pesticide usage is about 192,000 kilograms per year less than in 1980 with a cost savings of  $4.4 million per year for these 
producers. Applying just enough pesticide only when and where needed has also helped minimize risks to human health and 
unintended damage to the environment, including organisms that benefits pecans. 

Pecan orchards all across the U.S. are threatened by insect pests. 
Prionus root borer larvae chew deep furrows in pecan tree roots,
severely impairing the tree’s ability to take up water and nutrients. 
S-1049 researchers have developed traps (like the one hanging from 
the tree in the photo above) that are baited with pheromones to 
attract and capture these beetles. 

http://saaesd.ncsu.edu/


To make sales and stay in business, fresh produce farmers 
and retailers need to understand their customers and their 

marketing options. To help the fresh produce industry keep up 
with evolving markets, 26 universities are working together to 
study consumer behavior and effective marketing strategies. 

Successful marketing raises consumer awareness of diverse 
food choices they have, boosts revenues for farmers and 

retailers, and keeps our agricultural systems competitive. 

Extension workshops have helped produce farmers 
understand the profitability of their operations and 
how to target consumers with effective marketing 
strategies. Better information and strategies have 
boosted farmers’ sales and profits.

Research is helping the USDA make decisions 
about mobile food markets and pantries, which 
could bring fresh produce into new communities 
and give farmers a new outlet for sales.

CONSUMER BEHAVIOR & MARKETING 
IN THE FRESH PRODUCE INDUSTRY

The Market Maker tool helps farmers connect 
with retailers, grocery stores, processors, chefs, 
consumers, schools, and food banks. 

MARKETING PROGRAMS BOOST FARMER SALES & PROFITS

POLICIES CREATE NEW WAYS TO BUY AND SELL FRESH PRODUCE

Research is informing policy that would allow 
food banks to accept free produce that cannot be 
sold elsewhere. This would reduce food waste, 
lower food bank operating costs, and provide fresh 
produce to more communities.

Research is helping agencies make policies 
that would allow food stamp spending at CSAs, 
opening this type of fresh, local produce market to 
more potential buyers.

Marketing programs are helping farmers reach 
more consumers and make more sales. Farmers in 
15 states are using the Market Ready program to 
identify retailers and restaurants. 



RESEARCH FINDINGS HELP FARMERS MARKET FRESH PRODUCE

Labels can help 
farmers reach 
customers who are 
willing to pay more 
for certain goods 
like certified local, 
non-GMO, fair trade 
items, and items with 
sensory names like 
“Honeycrisp apples.” 

Mid-Atlantic farmers can 
profit from marketing 
produce directly to 
consumers through 
websites, catalogs, and 
email, and from farm-
based activities such as 
pick-your-own produce. 
Farmers using these 
strategies save money 
on packaging and 
transportation. 

Multistate Research Project Assessing Consumer Behavior, Market Coordination & Performance of the Consumer-Oriented 
Fruit and Vegetable Sector (S-1050, 2010-2015) is supported by the Multistate Research Fund through USDA-NIFA and 

grants to project members from the following institutions:

MULTISTATE RESEARCH

I M P A C T S
www.multistateresearchimpacts.org

Clemson University, Colorado State University, Cornell University, University of Delaware, University of Florida, University of 
Georgia, University of Hawaii, University of Illinois, University of Kentucky, Kentucky Cooperative Extension, Louisiana State 
University, Mississippi State University, University of Nebraska, North Carolina State University, Purdue University, Rutgers 

University, Oklahoma State University, Oregon State University, Pennsylvania State University, Tennessee Cooperative 
Extension, Texas AgriLife Research, Utah State University, Virginia Cooperative Extension, Washington State University, 

University of Wisconsin, University of Wyoming

Learn more: http://bit.ly/S-1050

Many states have 
seen their berry 
industries grow and 
profit after research 
convinced them to 
focus their marketing 
on the health 
benefits of berries.

East Coast farmers 
could profit from 
marketing organic 
ethnic greens and 
herbs like bok choy, 
purslane, turmeric, 
and garlic chives 
to Chinese, Indian, 
Mexican, and Puerto 
Rican consumers 
who care about food 
safety and health.

The TV commercial 
campaign, “Buy Local, 
It Matters” doubled 
awareness among 
longtime residents,  
but had little impact 
on recent “transplants” 
who tend to watch 
cable TV and buy 
familiar groceries 
shipped from the 
continental U.S.

Jules, Flickr

Justin Taylor, Flickr

Rob Bertholf, Flickr

Mid-Atlantic wine 
producers can 
use marketing 
materials that link 
Mid-Atlantic wine 
regions with similar 
ones in France to 
boost their sales 
among experienced 
wine drinkers.

Neville Nel, Flickr

iStock photo iStock photo

http://bit.ly/S-1050%0D


Over the past decade, 
investment in public plant 

breeding infrastructure and 
training has decreased.

As a result, the number of 
public breeding programs 

and plant breeders has also 
decreased. 

SUSTAINING THE FUTURE OF PLANT BREEDING

The Plant Breeding Coordinating 
Committee provides leadership 
on public plant breeding issues 

and opportunities. 

The committee evaluates 
education needs and training for 

plant breeders to build greater 
capacity for plant breeding in 

generations to come. 

Plant breeding sustains life. Breeding provides diverse new plant varieties with higher yields, improved 
qualities, and greater resistance to diseases, pests, and environmental stresses. Advances in plant 

breeding are needed more than ever as the global population rises rapidly, extreme climate events 
occur more frequently, and the availability of land and water changes. 

We need plant breeders. 

This project was supported, in part, through USDA’s National Institute of  Food and Agriculture by the Multistate 
Research Fund established by the Agricultural Research, Extension, and Education Reform Act (an amendment 
to the Hatch Act of  1887). Additional funds were provided by contracts and grants to SCC-80 members. 
•	 For more on the SCC-80 project: https://www.nimss.org/projects/view/mrp/outline/17576
•	 Check out the NAPB: https://www.plantbreeding.org/
•	 To learn more about the Multistate Research Program or the Impact Writing Initiative that produced this 

Impact Statement, visit www.multistateresearchimpacts.org.  

Want to know more?

How Can a Committee Help Plant Breeders?

The committee identifies 
• research priorities
• program needs
• emerging threats 

Federal agencies use this 
information to develop policies, 

grants, and programs. 

In 2008, the committee 
established the National 

Association of Plant Breeders 
(NAPB), the first organization 
dedicated to plant breeders. 

The NAPB enhances 
communication and 

collaboration among private 
and public plant breeders 

working with different plants. 

Highly trained and motivated 
plant breeders with access 

to robust plant breeding 
infrastructure and the 

latest technology will help 
promote food security, 

healthy populations, 
competitive agriculture, and 

environmental health.

The committee has set best 
practices for student internships 
in the plant breeding industry. 

Internships can increase 
private-public collaboration 

and provide practical skills for 
future plant breeders. 

Icons from the Noun Project:
Decrease by Hea Poh Lin
Apple by Creative Stall
Flour by Hugo Alberto
Biofuel by lastspark
Shirt by Bluetip Design
Flower by Aaron K. Kim
Tree by Dilla Chee
Helm by Daouna Jeong 
Communication by Lorenzo Stella
Student by Gregor Cresnar
Handshake by Artem Kovyazin
Globe by Chris Tucker

Public plant breeding 
programs are essential 
for ensuring long-term, 
widespread benefits 

to society. 

(Private programs focus 
on specific crops and 

traits that are valuable to 
certain companies over 

a shorter time frame.)

Public plant breeding 
provides many of the varieties 
that are used for food, textiles, 

biofuels, and landscapes 
around the world. 

of the increase in crop 
production over past decades 

is related to plant breeding.

more than 50%

https://www.nimss.org/projects/view/mrp/outline/17576
https://www.plantbreeding.org/
http://www.multistateresearchimpacts.org


Sweetpotatoes are a major crop in the U.S., especially 
southern states. Farmers harvested 116,900 acres with 
a production value of  $478,308,000 in 2010, but they 
still face many production and post-harvest challenges. 
In order to maintain sweetpotato production, 
growers need to know which varieties grow best in 
the conditions on their farms as well as how to best 
manage insects, weeds, and diseases that can damage 
crops and raise costs. Coordinated, comprehensive 
research and outreach are needed to help sweetpotato 
producers navigate and resolve complex production 
challenges. After harvest, sweetpotatoes must be 
properly stored, packed, and marketed so that a supply 
of  safe, nutritious produce is available for consumers.

Who cares and why?

Sweetpotato 
Collaborators 
Conference 

This project has shared information and 
technology that improved sweetpotato 

yield, quality, and food safety, thus reducing 
grower costs and increasing consumer 
satisfaction.

What has the project done so far?
Since this project started in 1939, SERA-005 has 
provided vital support for the sweetpotato industry by 
exchanging information and technology related to 
sweetpotato production and post-harvest concerns. 
Diverse participation in the project has included 
scientists and Extension professionals from universities 
and organizations around the world, representatives 
from government and industry groups, and sweet 
potato growers. With over 1,000 peer-reviewed 
publications in addition to Extension materials 
and programs, the SERA-005 group has been a 
valuable resource for the global research community 
and sweetpotato growers and consumers. The group’s main focus has been evaluating and releasing new 
sweetpotato varieties, many of  which have been adopted worldwide. By taking into account the effects of  soil 
type on sweetpotato shape and yield, the group has been able to make variety selection decisions that address 
regional needs. So far, 94 varieties have been released. Pathologists and breeders have worked together to 
identify the causes of  many sweetpotato diseases and to develop varieties with resistance to these diseases. 
This work has helped launch virus-tested seed programs in many states. In addition, the group has designed 
successful management strategies for pests like the sweetpotato weevil and provided growers with effective 
registered pesticides. Scientists have also helped growers understand the importance of  water availability and 
demonstrated proper temperature for storage root development and yield. Research on post-harvest diseases has 
made it possible to market sweetpotatoes year-round and could reduce use of  fungicides on packing lines. The 
Collaborators group has also recently partnered with the industry to develop food safety programming. 

SERA-005 (2010-2014)

SERA-005 Impact Statement, Page 1

Sweetpotatoes are grown across the U.S., but certain varieties are better 
adapted to environmental conditions in different regions. SERA-005 has 
been instrumental in providing the best varieties to farmers and helping 
them understand the importance of soil type, water availability, and 
storage temperature on yield and quality. Top photo by Craig Yencho, 
North Carolina State University. Bottom photo by advencap, Flickr.



What research is needed? Want to know more?
Administrative Advisors: 
David Monks, research (david_monks@ncsu.edu)
Joe Zublena, extension (joe_zublena@ncsu.edu)

This project was supported by the Multistate Research Fund 
(MRF) established in 1998 by the Agricultural Research, 
Extension, and Education Reform Act (an amendment 
to the Hatch Act of  1888) to encourage and enhance 
multistate, multidisciplinary research on critical issues that 
have a national or regional priority. For more information, 
visit http://saaesd.ncsu.edu/.

Compiled and designed by Sara Delheimer

In order for the sweetpotato industry to adapt to 
production and post-harvest challenges, continued 
sharing of  research-based information among a diverse 
community of  scientists, Extension specialists, and 
industry members is necessary. Researchers need to 
continue to address sweetpotato insects, weeds, and 
diseases, especially end rot, and explore effective ways 
to preserve the food quality and safety of  sweetpotato 
products for consumers. Future research also needs to 
address the demand for better sweetpotato varieties 
specifically for processing industries and new products 
with superior nutritional qualities.

Impact Statements

Advanced scientific research by fostering 
collaboration.

Released 94 new sweetpotato varieties, 
which have been adopted worldwide 

and have led to yields that are better than 
20% of former standard varieties.

Cut growers’ costs by breeding 
sweetpotatoes with valuable qualities 

like disease resistance and tougher skin.

Provided research-based information and 
training, which has led more sweetpotato 

growers to adopt technologies and practices 
that improve the yield, quality, and food 
safety of their produce.

SERA-005 Impact Statement, Page 2

SERA-005 members have served as technical leads for the Bill and 
Melinda Gates Foundation, which sponsors local agricultural programs 
across Africa. Participating in one of these programs, the Tanzanian 
women above learned about sweetpotatoes bred specifically to thrive 
in sub-Saharan Africa. The women also learned about soil irrigation, 
crop multiplication, and how to get crops to market. In this way, skills 
and knowledge that are rooted in SERA-005 research and outreach are 
helping communities around the world. Photo © Bill and Melinda Gates 
Foundation. 

SERA-005 breeding research has led to a wide range of sweetpotato varieties that farmers can select to 
grow. Photo by Craig Yencho, North Carolina State University.

http://saaesd.ncsu.edu/


Agrochemicals (e.g., pesticides, fertilizers, antibiotics, and 
disinfectants) are used to protect crops and livestock from pests, 
diseases, and other stressors. As the human population continues 
to increase, these chemicals play an important role in helping 
farmers meet demands for food production. Agrochemicals are 
also used on golf  courses, sports fields, parks, and residential lawns 
and may be used in homes as pest foggers and in pet flea control 
products. In these ways, agrochemicals are public health tools, 
protecting people against diseases—like West Nile virus—that are 
spread by pests. Despite many important uses, agrochemicals may 
pose significant risks to environmental quality and human health 
if  exposures are too high. Some agrochemicals or their byproducts 
may linger in the air or soil and can pollute surface and ground 
water. Farm workers and their families are most susceptible to 
chemical exposure on the farm. Neighboring rural and urban 
areas may be exposed to chemicals that can travel long distances 
through the air, soil, or water. Agrochemical exposure may lead 
to a variety of  human health problems, and these chemicals can 
contaminate food, degrade habitat, and negatively affect the 
health of  many organisms. Therefore, mitigating unacceptable 
agrochemical exposure is a high priority, especially in regions where 
sensitive human populations may be exposed and where species are 
protected by the Endangered Species Act.

Since 1956, the W-2045 project has provided leadership in 
identifying where agrochemicals end up in urban and rural 
ecosystems, what effects they can have, and what can be done to 
mitigate adverse impacts. By supporting the work of  researchers  
and Extension specialists whose expertise crosses disciplinary 
and state boundaries, this project has been able to provide key 
information to public and environmental health regulatory   
agencies, natural resource managers, agricultural commodity  
groups, and agrochemical users across the nation. W-2045 
researchers have not only shed light on land management practices 
that contribute to, and possibly accelerate, the movement of  agrochemical residues, but have also helped develop 
effective mitigation practices and technologies now commonly used in large scale agriculture. Models developed 
by W-2045 scientists to test the impact of  agrochemical exposures on aquatic organisms and migratory birds 
have been successfully applied to the Deepwater Horizon Oil Spill. Scientists who tested fish, crab, shrimp, 

Who cares and why?

Mitigating 
Agrochemical 
Impacts 

This project has advanced our understanding 
of the fate and effects of agrochemicals and 

led to mitigation technologies that reduce the 
risks to human and environmental health. 

What has the project done so far?

W-2045 (2010-2015)

W-2045 Impact Statement, Page 1

Agrochemicals include pesticides and other chemicals 
used in crop and livestock production. W-2045 
researchers have studied how chemical residues that 
runoff into ground and surface waters may harm aquatic 
organisms. For example, Dr. Sepulveda has worked 
closely with native communities in Hooper Bay, Alaska, 
teaching them how to examine fish health. Top photo 
by Gene Alexander, USDA. Middle photo by Lynn Betts, 
USDA-NRCS. Bottom photo courtesy of the Department 
of Forestry and Natural Resources and School of Civil 
Engineering, Purdue University.



What research is needed?

Want to know more?
Administrative Advisor: 
Ronald S. Pardini (ronp@cabnr.unr.edu)

This project was supported by the Multistate Research Fund (MRF) established in 1998 by the Agricultural Research, 
Extension, and Education Reform Act (an amendment to the Hatch Act of  1888) to encourage and enhance multistate, 
multidisciplinary research on critical issues that have a national or regional priority. For more information, visit http://www.
waaesd.org/.

Compiled and designed by Sara Delheimer

Multidisciplinary research on all scales—from 
organisms to landscapes—is needed to better 
understand the fate of  agrochemicals and their effects 
on human and environmental health. Researchers also 
need to develop ways to control the movement of  
agrochemicals through ecosystems. Better options for 
integrated pest management are also needed.

Impact Statements

Reduced adverse  environmental and 
human impacts of agrochemicals with 

ways to mitigate unacceptable exposure.

Made it possible to detect and mitigate 
problems before injury occurs by 

designing systems that accurately measure 
agrochemical exposure and effects. 

Helped growers maintain crop yields and 
profits while meeting environmental 

protection standards. This ensures consumers 
have a steady supply of high-quality food. 

Promoted better public health by 
determining effective ways to apply 

insecticides that control diseases like West 
Nile virus.

Ensured effective recovery responses to 
incidents like oil spills.

Informed regulations, including many 
tests required to register agrochemicals 

throughout the world.  

Advanced research, education, and 
outreach in the field of environmental 

toxicology.

W-2045 Impact Statement, Page 2

Left: W-2045 
research has 
demonstrated 
the need to 
continually 
seek prudent 
emergency 
control options 
for vector-borne 
diseases like 
on West Nile 
virus (WNV), 
while limiting 
public exposure 
to chemicals. 
Montana 
State University 

researchers studied bystander exposure to mosquito sprays to compare 
the risks of WNV and mosquito management tactics. In a cost-benefit 
analysis, researchers found that only 15 cases of WNV would need 
to have been prevented to make emergency spray cost-effective 
during a 2005 outbreak in Sacramento, California, where mosquito 
control costs totaled $701,800 and total economic impact of WNV was 
estimated at $2.98 million. Photo by Robert Peterson.

and oyster samples found that the chemical profiles 
of  these organisms were similar to profiles prior to 
the oil spill and were not cause for concern. Other 
researchers have provided new insights into human 
health and ecological risks from pesticides used to 
manage mosquito populations and the spread of  West 
Nile virus. W-2045 scientists have also assisted with the 
registration of  safer agrochemicals for the more than 
300 specialty crops produced in the U.S. These research 
findings and recommendations have been shared in 
numerous journals, workshops, and trainings and have 
been cited in popular textbooks.

Left: W-2045 
research and 
models have been 
used to assess how 
birds are impacted 
by exposure to oil 
spill chemicals. 
This research helps 
ensure that the 
ecosystem will 
recover successfully. 
Photo by Petty 
Officer Caleb 
Critchfield, U.S. 
Coast Guard.

Right: Some agrochemicals 
are neurotoxins and may 
impair the navigation abilities 
of exposed birds. In one 
study, W-2045 researchers 
attached transmitters to 
pigeons that were exposed 
to methylmercury and 
recorded how long it 
took the birds to return. To 
determine if delays were 
due to navigation difficulties, 
researchers attached GPS 
dataloggers to the birds 
and traced their flight 
paths. Photo by Chris Pritsos, 
University of Nevada, Reno. 

http://www.waaesd.org/
http://www.waaesd.org/


Beans have been cultivated in the U.S. for millennia and are a popular, nutritious food choice; however, the average national bean 
yield is low compared to other crops. Drought, diseases, poor soil quality, and short growing seasons reduce bean productivity in 
many growing environments. Yield losses can range from 10% to 90%. Using fungicides to fight diseases can increase production 
costs and result in environmental and human health hazards if  improperly used. To address these challenges, a multistate research 
group, W-2150, is helping breed better bean varieties. Multistate collaboration makes it easier to share the data, tools, laboratories, 
greenhouses, and genetic materials needed for bean research and breeding. 

The group’s research has developed more effective methods for detecting and treating bean diseases and developed new bean 
varieties. New bean varieties help reduce production costs, increase the yield and competitiveness of  U.S. bean growers, and sustain 
production for domestic consumption and export. 

New Bean Varieties & Benefits

W-2150 (2010-2015)
Breeding Common Bean

Participating Institutions:
University of  Alaska, Fairbanks
University of  California, Davis
University of  California, Riverside
Colorado State University
Cornell University
University of  Georgia
University of  Idaho
Iowa State University 
Michigan State University

W-2150 has been supported, in part, through USDA’s National Institute of  Food 
and Agriculture by the Multistate Research Fund established in 1998 by the 
Agricultural Research, Extension, and Education Reform Act, which encourages and 
enhances multistate, multidisciplinary research on critical issues that have a national 
or regional priority. Additional funds have been provided by grants and contracts to 
participating scientists. W-2150 has been renewed through 2020 as W-3150. 

For more information on the Multistate Research Program or the Impact Writing 
Initiative, visit http://www.multistateresearchimpacts.org/. 

Mississippi State University
University of  Nebraska
North Dakota State University
Oregon State University
University of  Puerto Rico
Washington State University
University of  Wisconsin
University of  Wyoming

New varieties are easier to harvest and 
have higher, more consistent yields. 

These varieties reduce production costs, 
provide greater, steadier grower income.

Coyne great northern bean variety is 
highly resistant to common bacterial blight 

and bean rust. Farmers growing these 
beans will have direct cost savings of 

New bean-based snacks and 
convenience foods could 

increase bean consumption and 
competiveness with other foods.

Beans with modified sugar 
content are more suitable for 
people with certain dietary 

needs and restrictions.

Beans with increased zinc 
concentration provide 
an essential mineral for 

human health.

Black bean varieties with superior canning 
quality offer a stronger revenue stream to 

bean processors and producers.  

Using a double-row arrangement, pinto 
bean growers should be able to increase 
yield and maintain desirable seed size.

New upright black bean varieties allow 
growers in Michigan to direct harvest 

the crop and reduce production costs.

Photo by Stephen Ausmus, USDA-ARS.

Drought tolerant breeding lines 
will improve the productivity 

and profitability of beans 
for producers in areas often 

affected by drought. 

If the area planted with new bean 
varieties increases by just 10%, the 

value of yield increases could exceed 
$250 million each year.

Adoption of new 
varieties nationwide 

may reduce 
fungicide use by 

25% or more
resulting in a cleaner 

environment and 
savings for producers.The Legume ipmPIPE (a website 

with centralized, useful tools 
and information about pest 
management for legume 

growers) has had a
~5% return

by reducing losses from 
diseases and pests.

SHARING 
KNOWLEDGE

GROWING IN 
TOUGH CLIMATES

Heat tolerant bean varieties 
improve yields under high 
temperatures, benefitting 

US growers and expanding 
bean growing regions in 

other countries. 

INCREASING 
CONSUMPTION

INCREASING 
YIELDS & PROFITS

IMPROVING
ENVIRONMENTAL 

HEALTH

IMPROVING 
NUTRITION

Photo by Scott Bauer, USDA-ARS.

$450,000 per year
because of reduced 

use of chemicals. 
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