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NC-1026 (2006-2011)

Improved Weed
Management
Decision Support
Systems

T

his project provided the data needed
to refine and validate existing decision
support systems (e. g., WeedSOFT, FoxPatch,
and WEEDSIM), improving Integrated Weed
Management and reducing herbicide use for
row crops in the North Central U.S.

Who cares and why?
Grain producers use herbicides to control weeds that can significantly reduce the yield and quality of
their crops; however, these chemicals are increasingly expensive. Many weed species are developing
resistance to commonly used herbicides, and herbicide use also raises environmental and social
concerns. Producers need to integrate alternative methods for controlling weeds in order to improve
profitability, reduce environmental impacts, and prevent the establishment of resistant weed
species. Weed science has lagged behind other pest management disciplines in the development
of an integrated approach. One major impediment to developing Integrated Weed Management
(IWM) systems is a lack of information on weed ecology at both local and regional scales. To
develop strategies that are proactive, rather than reactive, weed management efforts need to begin
addressing the question, “Why does a given weed species succeed under certain conditions and not
others?” Scientists need to better understand the patterns and processes of weed ecology and weed/
crop interactions on a regional scale in order to provide a broader context for weed management
decision making. More specifically, scientists need to develop integrated strategies that focus on
economically and environmentally sustainable solutions to complex weed management problems.

What has the project done so far?
The NC-1026 project has fostered a wide
range of collaborative research projects among
its members. Researchers have conducted indepth studies to describe populations of giant
ragweed and common sunflower and how
they are affected by environmental factors and
herbicides. In the first two years of this project,
the group developed a standardized protocol
for this experiment and have conducted it at
more than five locations. NC-1026 researchers
have used the resulting information to develop and enhance weed
management decision support systems. The group has also linked
weed ecology information with economic cost-benefit analysis
through bioeconomic weed management decision support systems.

Giant ragweed (top, Iowa State University photo) and common sunflower (bottom) can quickly take over fields, reducing crop yield and quality
and resulting in higher costs for farmers.
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I m p a c t S t a t e me n t s
that research conducted at multiple locations throughout the region over multiple
Showed
years provides better information for decision making than single location experiments.
that weed germination and emergence is environment specific, helping
Demonstrated
researchers and farmers effectively predict where and when weeds problems will occur.
that weeds that survive sublethal doses of herbicides often do not affect crop yield
Discovered
because they produce substantially fewer seeds than untreated weeds.
greater insight into how management strategies and environmental factors influence
Provided
the degradation and longevity of weed seed banks.
eveloped the computer-based decision support system, WeedSOFT, which was distributed to
D
more than 500 users in nine states over the last two years and improved the recommendations
made by this and other weed management decision support software.

Used research-based information to make educational modules for a web version of WeedSOFT.
What research is needed?
With additional resources, this research group could
investigate additional strategies for managing weed
seed banks and weed populations. We need answers
to more questions: Why do certain weed species
invade some fields but not others? What effect do
cropping systems have on weed invasion? What
genetic or physical traits influence the ability of
weed species to adapt to different systems? What
type of genetic or environmental influences affect
weed invasion? This knowledge will be important
for building new models for managing weeds.

Want to know more?
Administrative Advisor:
Doug Buhler
buhler@msu.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.ncra.info/.
Edited and designed by Sara Delheimer

Online WeedSoft modules help farmers calculate and compare yield
losses due to weeds and the costs of weed management strategies.
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NC-1029 (2006-2011)

Applied Animal T
Behavior and
Welfare

his project has compiled unique data sets
regarding appropriate tests for assessing
fear in livestock through collaborative multistate research efforts.

Who cares and why?
Understanding animal welfare has become
increasingly important to livestock producers
in the U.S. and internationally. Recent legislative
initiatives in the U.S. and the establishment of
global animal welfare standards by the World
Organisation for Animal Health all indicate that
animal welfare concerns will play large roles in
determining the future survival and competitiveness
of livestock producers. In general, consumers,
legislators and activists have expressed concerns
regarding the quality of life experienced by
agricultural animals. In particular, there is strong
public concern that farm animal welfare is
compromised as a result of fear, pain, and suffering.
The possibility that animals suffer greatly due to
excessive fear during interactions with handlers,
social disruptions, and exposure to transport
conditions is of particular concern. Management
practices associated with fear and pain are also
viewed very negatively by animal scientists and
veterinarians. As a result, several animal welfare
certification programs now include assessment of
fear levels in their auditing procedures; however,
little is known about whether such assessments
accurately and reliably measure fear in animals.

NC-1029 has been working to test for and reduce fear among small
ruminants, like sheep. Fear and suffering can result from improper
handling, transporting, and other practices that startle, cause pain to, or
disrupt the behavior of the animals. Photos courtesy of USDA-ARS.

What has the project done so far?
Over the past five years, NC-1029 members have
formed working sub–groups to design fear tests for
use on farms with small ruminants, swine, poultry,
and cattle. Members of the working groups have
designed protocols for validating tests that are
commonly used to assess fear in laboratory animals
to be sure that these tests accurately measure fear

Piglets are one of the main subjects of animal welfare studies. The goal
is to improve animal handling practices to reduce stress on the animals,
which also lowers production costs for livestock producers. Photo
courtesy of USDA-ARS.
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in various livestock species. Thus far, multi-site research has been conducted on small ruminants and
swine with research on poultry to be conducted in the near future.

I m p ac t S t a t e me n t s
collaboration among animal behavior and welfare researchers at sites across the U.S.
Increased
and Canada.
protocols for testing fear in swine and small ruminants, making sure that these tools
Validated
are practical for on-farm animal welfare assessments.
nhanced consumer confidence in and the competitiveness of U.S. livestock by updating best
Eanimal
management practices to reduce fear and improve welfare among livestock. Improved
welfare also cuts losses and costs for farmers.

What research is needed?
Research still needs to be conducted to evaluate
fear tests in poultry and cattle to arrive at useful onfarm tests for these animals.

Want to know more?
Administrative Advisor:
Ernie Minton
eminton@ksu.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://ncra.info/.

NC-1029 scientists are developing ways to measure fear in poultry,
so that they can better understand what kinds of conditions and
interactions lead to fear and suffering. Photo courtesy of USDA-ARS.
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NC-1032 (2006-2011)

Refining
Nitrogen Rates
for Crops

T

his project brought scientists together to
study the effects of over-fertilizing and
to develop tests for nitrogen mineralization
in a variety of soils that illuminated ways to
minimize crop losses and reduce the amount
of contaminates that run off field and into
ground and surface waters.

Who cares and why?
When farmers apply more nitrogen to their fields
than the crops can use, the excess nitrogen flows
into ground and surface water and jeopardizes
water quality, human health, and the aquatic food
chain. This is the water that people in towns,
cities, and rural areas use for drinking water. In
the Gulf of Mexico and other coastal waters,
excess nitrate and dissolved organic carbon from
agricultural runoff are causing hypoxia, or oxygen
deficiency. Excess nitrogen also contributes
to leaching of dissolved organic carbon from
agricultural soils. This carbon reacts during water
nitrogen can run off farms and into ground and surface water.
purification treatment and forms by-products that Excess
In bodies of water, excess nitrogen causes chemical and physical
that affect the oxygen content, temperature, and visibility
are a human health threat. In addition, the carbon reactions
of the water, making it uninhabitable for many aquatic creatures and
unsafe for humans. Photo by Lamiot/Wikimedia Commons.
that escapes the soil may be contributing to the
greenhouse effect and global warming. While the
environmental and human health threats are clear,
surveys indicate that farmers are reluctant to adopt
improved nitrogen management practices because
they fear these practices will lower their yields and
incomes. To develop best management practices
that will minimize losses and reduce the amount
of nitrogen, carbon, and other contaminates that
run off into ground and surface water, we need
to better understand how carbon and nitrogen
work in cropping systems. Better quantification
of nitrogen mineralization will let us make more
accurate recommendations to optimize crop
production and reduce impacts on water quality. We The green extending from the northern shore in this aerial image
the worst algae bloom Lake Erie has experienced in decades.
need to develop research and educational programs indicates
Algal blooms when there are excess nutrients, like nitrogen, in the water.
Photo courtesy of Lynn Betts/USDA.
and materials to demonstrate the agricultural,
economic, and environmental effects of various
nitrogen management practices to producers and agriculture professionals. This information
should help producers make research-based decisions about adopting improved practices.
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What has the project done so far?

What research is needed?

NC-1032 scientists have worked together to
develop rapid tests for nitrogen mineralization in
a variety of soils and climates. Researchers have
also studied how farmers use fertilizers and the
effects of over-use. This work has improved our
understanding of ways to keep nitrates, dissolved
organic carbon, and other contaminates in the soil
and out of the water.

Developing a test or suite of tests to determine
fertilizer responsiveness of soils remains a top
research priority. Further collaborative esearch
is needed to increase our understanding of the
factors that control the rate of mineralization in
soils. This research requires field studies to measure
the effects of various nitrogen application rates
on crop productivity and water quality at a variety
of sites that represent different soils and cropping
systems throughout the U.S. In addition to field
experiments, we need to examine laboratory
soil tests. Scientists can use this data to develop
computer models that use field and laboratory
results to make predictions for additional cropping
systems and geographical regions.

Imp a ct S ta tem ents
ound that up to 25 percent of agricultural
Ffertilizer
fields are non-responsive to nitrogen
applications and that farmers overfertilize fields by about 25 to 30 pounds
of nitrogen per acre. These results have
convinced many farmers to cut back on
unneeded or excessive fertilizer, which has
reduced environmental degradation and
lowered the farmers’ production costs.

ested a variety of published methods
Tagricultural
for determining the responsiveness of
soils to nitrogen applications

and found that none predict responsiveness
very accurately. Believed to be a result
of differences in soil types, fertilizer history,
agronomic management, crop varieties,
and climate across the U.S. , these results
showed that more information is needed
to help farmers safely and effectively use
nitrogen fertilizers.

Want to know more?
Administrative Advisor:
Sue Blodgett
sblodg@mail.iastate.edu

Worried about maintaining high crop yields, many farmers use excessive
amounts of fertilizer. Excessive fertilizer use often does not improve crop
yield, and instead, costs the farmers time and money and causes environmental problems when the excess nutrients run off the fields and into
surface and ground waters. Photo by Lamiot/Wikimedia Commons.

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://ncra.info/.
Edited and designed by Sara Delheimer
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NC-1033 (2006-2011)

Food Systems,
Health, and
Well-being

his project’s research and outreach raised
Tleaders,
awareness among policymakers, local
and the public that community
organization, the food environment, and
agricultural practices impact human health.
These efforts have facilitated solutions to local
and national food issues, such as food access,
hunger, high obesity rates, and food safety.

Who cares and why?
Changes in food and agricultural systems
over the past 30 years have impacted human
health and environmental quality through
dietary and lifestyle factors, food types,
distribution, and access, biotechnologies,
and agricultural land use practices. An area’s
“food environment” influences the mortality,
morbidity, and quality of life of the people
that live in the community or region. Heart
disease, some cancers, stroke, diabetes,
and obesity are all associated with dietary
and environmental factors, and evidence
suggests that populations with the lowest
mortality have the healthiest diets. Changes
in agriculture have also introduced new
technologies and food saftey issues; however,
these topics (for example, genetically
modified food) are often marginalized in
mass media coverage, and information is
only shared with the public when a problem
occurs. To protect human health, more
information is needed about changing
patterns in food access, retail options,
consumer perceptions, food habits, and the
environmental impacts of food production.

The black and darker blue areas in the top map (courtesy of Centers for Disease
Control) indicate counties with higher percents of adults who were obese in 2007.
The pink areas in the bottom map (courtesy of USDA-ERS) indicate current “food
deserts” where access to affordable nutritious food is limited.

What has the project done so far?
This project has brought together researchers from many disciplines, including sociology, nutrition,
food science, anthropology, communications, and geography. NC-1033 scientists have examined how
agricultural, food, and social structures vary between communities and regions and how these different
structures influence food availability, type, and quality. Researchers have developed models that show
how these variables influence food consumption patterns and obesity rates. Researchers have also used
models to show how consumer perceptions of food influence food consumption patterns and obesity
rates. As part of the group’s research and outreach efforts, they have held interviews with local leaders
and focus groups with citizens and have shared findings in the popular press and technical publications.
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I m p a c t S t a t e me n t s
ncreased awareness among policymakers, community leaders, and the public that community
Ihealth.
organization, the food environment, and agricultural practices significantly impact human
This awareness has led to partnerships that facilitate food access, food security, hunger,
and community health interventions.

educational materials and a website (www.extension.iastate.edu/hunger) in Iowa
Developed
that are used by state food banks and community food pantries to solve local food issues.
curriculum changes at universities, encouraging more research and teaching related
Influenced
to food-related health issues such as obesity and diabetes.
studies that have led to a better understanding of the opportunities for and barriers
Conducted
to implementing food saftey hazard analysis programs.
changes in dinner patterns for 30 families in Houston, Texas, improving dietary intake
Guided
and lowering the children’s obesity risks.
ested water quality in an impaired Ohio stream, providing evidence of high nitrate and fecal
Tteams
coliform levels that prompted the county health department to take action. Three farmer
have since changed farm management practices to lower nitrogen and phosphorous
levels in the stream and one industry permit holder has created a nutrient trading program.

elped organize and promote urban gardening programs, providing a source of nutritious
H
foods, urban greening, sense of community, and exercise, thus addressing obesity and
chronic disease risk. NC-1033 also developed testing and management strategies for residential
garden plots with very high lead levels.

What research is needed?
Reducing obesity risks is an uphill battle considering current agriculture subsidies, food advertising, the
location of retail options, and societal values on what is appropriate to eat. Therefore, researchers must set
realistic goals for making impacts at the community
level and seek the help of local leaders and reporters
in influencing national discourse.

Want to know more?
Administrative Advisor:
C.Y. Wang
cy.wang@sdstate.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://ncra.info/.

Emerson Elementary School Green Team students volunteer during
their lunch recess in the garden. Community gardens offer a source of
nutritious, fresh, local foods as well as a place to promote awareness
about food and health issues. Photo courtesy of USDA.
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NC-1034 (2006-2011)

Impact Analysis
and Decision
Strategies

project examined the public and
Thowhis
private values of agricultural research and
agricultural research is evaluated and

funded, helping to make sure that the costs
and benefits of discoveries and technologies
are distributed appropriately.

Who cares and why?
Continued improvement in American social wellbeing, international competitiveness of American
agriculture, and resolution of production and
environmental problems facing American farmers
depends on public and private investments in
research and development (R&D). R&D generate
technologies and provide information that enhance
agricultural productivity, environmental quality,
and food product quality and safety, and maintain
the economic vitality of rural communities. R&D
also help evaluate and improve the performance
of public policies. Because R&D face funding
Part of NC-1034’s goal is to determine the distribution of the costs and
challenges and time delays, falling behind is easy.
benefits of agricultural research. In one study, researchers determined
that, of the $240 million net world benefit from the first-year adoption of
Traditionally, Land-Grant Universities (LGUs)
Bt cotton in the U.S., U.S. farmers received 59% of the surplus, technology
received 26%, and U.S. consumers received 9%. Photo
have argued successfully that their research budgets devellopers
courtesy of USDA-ARS.
should be financed from public tax dollars because
their research contributes public-good discoveries. Recently, federal legislation has changed the way
R&D projects secure funding. It has become more common for public universities to receive support
from private firms and individuals in the form of contracts, gifts, and endowments. In particular, the
Bayh-Dole Act of 1980 has provided the opportunity for public universities to undertake research
and profit from licensing, selling discoveries, or from supporting start-up companies. Much remains
unknown about the long-term impacts of R&D for profit in public universities and there is special
concern about the balance of the public and private value of this research and exclusive rights to
discoveries or inventions. In recent decades, competitive grants programs have also become a common
funding strategy; however, these grants have often—intentionally and unintentionally—given funding
advantages to new research areas, larger, higher-profile LGUs, and certain states. Furthermore, these
grants have not sufficiently covered research costs. Resolving the debate about the future direction of
funding for agricultural R&D and continuing the flow of scientific discoveries is critical to enhancing
agricultural productivity and sustainability, environmental quality, and social welfare. To do this, a closer
look at the decision making strategies for and impacts of agricultural research is needed.

What has the project done so far?

This project has brought together 35 scientists from 25 institutions to develop information for making
and implementing agricultural science policy in public and private sectors. Project members have
estimated the flow and distribution of benefits and costs of agricultural research. Furthermore, the team
has analyzed decision making strategies used by public institutions and private organizations for funding,
planning, managing, and evaluating agricultural research. The team has also analyzed opportunities,
NC-1034 Impact Statement, Page 1

risks, and net benefits of public-private linkages. By emphasizing collaboration, NC-1034 scientists
have reduced research duplication and maximized their ability to compare results. Project members
have published reports and given research briefings that have been used by policymakers and have also
contributed to textbooks and handbooks for scientists and students. Many of these publications have
received awards and the group’s research has been widely cited.

I m p a c t S t a t e me n t s
ncreased knowledge about agricultural research issues and impacts among institutions and
INC-1034
government officials, leading to more informed policy and funding decisions. In particular,
research showed that federal competitive grant programs are less effective in raising
agricultural productivity than federal formula and state government funding.

eveloped new methods for assessing risks and benefits of agricultural biotechnologies. For
D
example, the EPA used research about insect resistant crops to design regulations and the
USDA used genetically modified food research to revise approval policies.
eveloped methods for evaluating economic impacts of agricultural research that have been
D
used by Federal Scientific Advisory Panels, the World Bank, USDA, and Economic Research
Service.
valuated the distribution of costs and benefits of agricultural research. One study found that
Ereturn
for every $1 invested in Agricultural Research Divisions in the 48 continental states, the rate of
averaged 29% (higher than S&P 500 and NASDQ average returns during the same time

period). Another study found that when U.S. farmers use new wheat and rice varieties that were
created as aid for developing countries, the value of benefits to U.S. consumers exceeds total
USAID contribution value.

What research is needed?
To effectively plan and implement an agenda for public research
in agriculture, more substantive information and analyses are
needed on the distribution of environmental and other selected
externalities among producers, consumers, and industry; key
relationships between research investments and other public
sector programs that affect agriculture; new linkages between
public and private R&D; and alternative ways to manage,
evaluate, and fund agricultural research.

Want to know more?
Administrative Advisor:
Marshall Martin
marshallmartin@purdue.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://ncra.info/.

NC-1034 scientists have contributed research about the
social and economic impacts of biotechnology. One
study found that consumers would be willing to pay
14% less for food labeled as genetically modified (GM),
suggesting that voluntarily labeling will be unappealing
to the U.S. food industry. Studies have not shown that
mandatory labeling would improve social welfare.

Edited and designed by Sara Delheimer
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NC-1035 (2006-2011)

Practical
Management of
Nematodes on
Crops

T

his project gave crop producers more
environmentally sound and effective
methods for controlling nematodes and
provided plant breeders with detailed
information to guide future plant breeding
efforts.

Who cares and why?
The North Central Region includes major
production areas of corn, soybeans, and small
grains. All of these crops are susceptible nematode
(worm) parasites, such as the soybean cyst nematode,
that are highly invasive. Parasitic nematodes cause
billions of dollars in losses to food and fiber
crops each year. Management of these serious
plant pests is difficult because 95% of them reside
in the soil. Developing and growing plants that
are resistant to nematode parasites is the most
environmentally sound management practice, but
it is not available and/or practical for all crops.
The soybean cyst nematod, shown here with its egg at 1000x
magnification, is a widespread plant parasite. Photo courtesy of USDA..
Chemical control is another option, but is often
ineffective and can be hazardous to the environment and farm workers. Thus, there is an urgent need
to improve and integrate management tactics for control of widespread, persistent nematode parasites.

What has the project done so far?
NC-1035 scientists have developed a standard testing protocol for soybean cyst nematode (SCN)
germplasm evaluation so that data can be optimized and shared across state lines. Scientists have
analyzed nematode communities, especially the distribution of SCN populations that are capable of
reproducing even on soybean breeds that are supposed to be resistant to the parasite. Researchers have
identified fields with different levels of SCN and have collected data to determine the invasiveness of
SCN in different areas. The group has also developed a database on long-term nematode community
structure and has made it available to researchers. Reaching out to a broader audience, the NC-1035
team has co-sponsored workshops to share the latest research news and information.

Soybean cyst nematode on soybean roots. Photo courtesy of USDA-ARS.
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I m p ac t S t a t e m e n t s
together scientists from across the region, drawing a more complete picture of soybean
Brought
cyst nematode variability, invasiveness, and impacts.
management tools that have been used by growers across the region and
Developed
demonstrated the importance of integrating various management tactics for SCN control.
soybean breeders with objective and independent evaluations of the impact of SCN
Provided
on commercially available soybean breeds, guiding future breeding strategies.
etermined environmental conditions that favor the build up of SCN in fields, helping farmers
D
make good land and business management decisions that reduce nematode populations
or limit their spread. For example, extending soybean production into areas not traditionally
used for soybean productions promotes the spread of SCN.

What research is needed?
More information on the complex interactions
between nematodes and crop plants is needed, so
that agronomists, plant breeders, and farmers can
develop and use effective and environmentally
sound SCN control tactics. Tactics that make better
use of biological control and cultural practices
should be explored.

Want to know more?
Administrative Advisor:
Steve Pueppke
pueppke@msu.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://ncra.info.

Soybean cyst nematodes cause serious damage to soybean fields.
Photo coutesy of Purdue University Extension.
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NCCC-22 (2006-2011)

Small Fruit and
Viticulture
Research

T

his project exchanged new germplasm for
commercially viable, high-quality small fruits,
provided improved small fruit production and
marketing practices, and explored the health
benefits of small fruits.

Who cares and why?
Small fruits, including strawberries, blueberries, grapes, blackberries,
raspberries, cranberries, and currants, are high-value horticultural
crops used in both fresh and processed fruit markets. In addition,
growers can achieve high profits with small plantings and relatively
small investment inputs, making small fruits a suitable venture for
many small farms. Over the last five years, medical research has
indicated that small fruits may have superior health benefits, in
addition to those previously documented for vitamin C, calcium,
and dietary fiber. As a result, interest in the consumption and
production of small fruits has increased markedly. Though small
fruit production is widespread, production is often limited in
local areas due to site-specific diseases, insect pests, and climatic
differences among regions of the U.S. Therefore, specialized plant
selection and management strategies and are often required for
successful small fruit production.

What has the project done so far?

Research has discovered many health benefits
of berries, prompting increased production and
consumption. Photo by Quinn Dombrowski.

Collaborations among NCCC-22 breeders have facilitated parallel experiments and screenings and
produced site-specific management practices for diverse growing areas and conditions. As a result,
the NCCC-22 team has cultivated and introduced small fruit varieties for market use that are more
productive, nutritious, water efficient, and pest resistant. Scientists have evaluated specific traits and
exchanged germplasm for strawberries that are cold hardy, have an extended growing season in the
mid-South, or are adapted to mild, short-day environments; red raspberries that are adapted to the
warm, humid climate of the Southeast; blueberries that are cold tolerant; and wild blackberries that are
diease resistant and have high fruit quality and vigor. NCCC-22 scientists have also released new berry
cultivars including “Cascade Bounty” and “Nantahala” raspberry breeds and a new thornless blackberry,
“Natchez.” The team has also investigated the bioactive potential of cultivated berry varieties for
antioxidant capacity, dietary fiber, and other nutrition factors. In addition, cooperation and coordination
among members continue to facilitate the extension of information on state-of-the-art production
techniques, germplasm adoption, and best management practices to growers. Project members
have published numerous scientific articles and book chapters and led many successful regional and
international symposia on small fruit crop germplasm, breeding, genomics, sustainable production
practices, and pest management.
Wild blackberries. Photo by Liz West.
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Imp a ct S ta tem ents

What research is needed?

rovided a forum for plant breeders,
P
researchers, extension workers, and
industry members to formulate strategies

Continued collaboration between research
programs (within and between states) will continue
to build towards improved cultivars, germplasm,
and management programs that small fruit crops
industries can utilize.

eveloped, tested, and released new small
D
fruit cultivars that bring higher-quality
fruits and more diversity to the market. These

Want to know more?

and develop tools needed to improve the
small fruit production and profitability.

new cultivars allow farmers to grow small fruit
varieties that are best adapted to conditions
on their farms.

esigned technologies for “high tunnel
D
production” that help farmers grow outof-season fresh red raspberries, blackberries,
and strawberries, allowing them to capitalize
on “niche market” opportunities such as
higher prices.

onducted important genetics research,
C
and germplasm preservation that
have helped scientists understand disease

Administrative Advisor:
Ron Perry
perryr@msu.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://ncra.info/.
Edited and designed by Sara Delheimer

inheritance and map out genetic diversity in
small fruit species. This research has helped
scientists cultivate new small fruit varieties,
and identify conservation strategies.

Berries are a popular crop on small farms because of the relatively small investment inputs required. New
practices and technologies are helping farmers produce out-of-season berrries, which boost their profits.
Consumers benefit from having nutritious, high-quality berries supplied year-round. Photo by Cedward Brice.
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NCCC-167 (2006-2011)

Corn Breeding
Research

T

his
project
exchanged
ideas
and
information, coordinated research and
testing, and oversaw the development of
tools and techniques that enhanced desirable
traits in the corn gene pool.

Who cares and why?
Corn is the most important crop in the U.S. Thanks to corn breeding research, corn productivity and
quality have been maintained throughout the 20th century, with benefits from research totaling $260
billion. Plant breeding enhances the plant’s gene pool, develops plant varieties that have consistently
high quality and yield across environments, and provides farmers with sustainable, low-cost varieties.
Though the overwhelming majority of corn breeders in the U.S. are employed by private industry, the
6.5% of corn breeders in the public sector are expected to conduct long-term, high-risk research to
advance knowledge for corn improvment as well as educate and train graduate students capable of
conducting independent breeding programs. During the past 50 years, the number of corn breeders
who work in the public sector, in particular with state agriculture experiment stations and the U.S.
Department of Agriculture, has declined dramatically.
To improve corn, scientists, industry representatives, and
farmers must work together to evaluate and enhance
desirable corn traits, develop screening methods for
pesticide resistance, and establish successful, costeffective breeding techniques. Coordination and longterm research projects will help scientists advance corn
breeding knowledge, set up standard tools and methods,
and build a network for promoting awareness that
facilitate long-term genetic improvement in corn.

What has the project done so far?
NCCC-167 brought together researchers from public
and private sectors to exchange information, coordinate
research projects, and develop and integrate new tools
and techniques for corn breeding. Together they set
research priorities and detemined which genetic traits are
important, desirable, and should be selected in breeding
programs. The team oversaw the national and international
development and evaluation of all new public sector
varieties of corn. As a result, the group was able to release
40 new varieties of corn that improve the gene pool. To
raise awareness and participation, NCCC-167 scientists
shared research results in peer-reviewed scientific jounrals
and online at http://corn2.agron.iastate.edu/NCR167. The
team also focused on education and training new breeders.

The tassel--the male flower of a corn plant--produces pollen.
When pollen lands on the sticky silk strands emerging from
the end of an ear of corn, it germinates and moves down
the strand of silk to the ear--the female flower--where it fertilizes a potential kernel. Environmental factors, like drought
stress and pests can disrupt pollenization by killing the tassel
so that no pollen is produced or delaying silk emergence so
that it is not able to catch the pollen. Corn breeders are experimenting with varieties of corn that are more drought and
pest tolerant. Photo courtesy of the National Archives.
NCCC-167 Impact Statement, Page 1

Imp a ct S ta tem ents
ncreased corn productivity and quality
Iexchange
by promoting rapid information
and coordinating research and

implementation of new corn breeding tools
and techniques.

eveloped the B73 line of corn, which has
D
become the most popular inbred line,
generating millions of dollars in economic
benefits to the industry and farmers.

versaw the development of new corn
O
varieties and released 40 new inbred
and synthetic lines of corn.
oordinated testing of unreleased corn
C
germplasm across the U.S. and Canada,
providing invaluable data to corn breeders,
industry, and regulators for mkaing decisions
about releasing new corn varieties and
hybrids.

What research is needed?
As genetic resources are improved and new lines
of corn are bred, more long-term resources
will be essential, including funding and highquality storage facilities. Researchers also need to
emphasize education and training of future plant
breeders, so that there is a critical mass of corn
breeders to meet future demands. Researchers
need to make sure that further research focuses on
both molecular techniques and conventional plant
breeding methods, so that the resulting ways of
improving corn are practical and easy to implement
successfully. In addition, more researchers should
be encouraged to include their corn varieites in
regional test trials.

Want to know more?
Administrative Advisor:
William Tracy
wftracy@cals.wisc.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://ncra.info/.
Edited and designed by Sara Delheimer

For thousands of years, farmers have altered the genetic makeup of the corn they grow. By controlling pollination, growers can manipulate which
corn features, such as faster growth, drought tolerance, pest and/or pesticide resistance, are passed on to the next generation. The corn we eat
today is the result of decades of breeding strategies. Photo by Lars Ploughmann.
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NCCC-170 (2006-2011)

Advances in
Agricultural
Statistics

T

his project fostered research to identify
and develop statistical methodology that
is applicable to agricultural research and
provided a forum for sharing information
with and educating both statisticians and
subject-matter scientists in the agricultural,
environmental, and natural sciences.

Who cares and why?
Statisticians who work as consultants and researchers in Agriculture Experimental Station environments
enable land grant institutions to perform their agricultural research missions more effectively and
efficiently; however, most stations have only one or two professional statisticians who cannot offer
expertise in every area of statistics. With the increased availability of high speed computers, many
new computation-intensive statistical methods and software have become available. This means that
it is more challenging, but also more critical, for academic, government, and industry statisticians to
work together to stay abreast of the latest statistical advances so that they can develop enhanced or
new methodologies. This multi-state committee brings together statisticians who work in related areas
at many stations. The resulting exchange of knowledge helps statisticians provide more effective and
timely assistance to researchers in their respective states and institutions, determine the best solutions to
common statistical problems, and guide future statistical research and software creation.

What has the project done so far?
This coordinating committee has served
as a resource for its members and a
sounding board for new ideas in applied
statistical research. Several members
of NCCC-170 are members of subject
matter societies, such as the American
Society of Agronomy, and have
been instrumental in developing new
subgroups devoted to specific topics.
The group has also provided a forum
for members interested in statistics
from a teaching point of view. NCCC170 members have presented many
well-attended workshops (Mixed Model
Analysis of Variance, Spatial Statistics)
at national and regional meetings of
several major subject matter societies
and have diligently updated these
workshops to reflect new approaches
and software.

It is increasingly important for statisticians to work together to standardize methods and
models so that data can be compared among different places or so that trends, like
snowpack amount (Map courtesy of NRCS) can be tracked over time. Using statistical
analysis and interpretation, scientists can determine the significance of the year-by-year
changes in snowpack level.
NCCC-170 Impact Statement, Page 1

Impa ct Sta tem ents
ducated large numbers of researchers
Eapplication
in a wide variety of disciplines on the
of the latest developments in

mixed model analysis of variance and spatial
statistics.

its members to provide more
Eto nabled
effective statistical advice and assistance
scientists at their home institutions by

improving and broadening their expertise
in several areas of statistics critical to
agricultural research.

D

eveloped new and enhanced statistical
methods and best practices that take
advantage of the latest research and
software, helping statisticians better support
scientists with higher quality data.

P

rovided its members with supporting
material for educating the next generation
of scientists in the use of the latest statistical
methods.

What research is needed?
Scientists need to continue research on the
application of statistics to agricultural problems,
especially in emerging technologies such as various
“omics” (e.g., genomics, proteomics) and precision
agriculture which heavily depends on detailed
observations about variations within fields. Further
research is also needed on software that is able to
correctly implement statistical analyses based on
the newly developed methodology.

Want to know more?
Administrative Advisor:
John Boyer
jboyer@stat.ksu.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://ncra.info/.
Edited and designed by Sara Delheimer

The data recorded by Global Positioning System (GPS) units can be analyzed and interpreted by statisticians in order to determine trends, such as
changes in snowfall over time or the impacts of climate change. Keeping abreast of available technologies and developing appropriate statistical
methods and models is necessary for statisticians to be able to help researchers understand their data and the significance of their observations.
Photo courtesy of USGS.
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NCERA-59 (2006-2011)

Soil Organic
Matter

T

his project’s integrated research and
outreach
efforts
have
promoted
understanding of soil organic matter formation,
and management to diverse audiences,
enhancing soil processes, soil conservation,
and crop management.

Who cares and why?
New knowledge and practices that build soil
resources provide the foundation of healthy
farms, communities, and environments. The
complex biological, geological, and chemical
processes involved in soil organic matter
formation and function require investigations
by interdisciplinary and collaborative teams.
The NCERA-59 committee investigates critical
processes that influence soil carbon sequestration,
biodiversity, and function of soils in agricultural
systems. These processes include the genesis,
composition, and reactivity of particulate and
humic substances in soil organic matter formation.
Research and extension activites related to these
topics needs to be coordinated in order to support
environmentally-friendly, sustainable, productive,
and profitable farming practices.

The color, number of pores for air and water movement, and types of
living organisms in a soil sample can tell scientists a lot about soil quality.
Organic matter (from plants and other organisms that decompose in
soil) improves soil quality and productivity as it builds up. By supporting
highly productive fields, healthy soils can boost food production,
sequester more carbon (helping to slow global warming), and improve
environmental quality. Photo courtesy of USDA-NRCS South Dakota.

What has the project done so far?
NCERA-59 has brought together scientists from many disciplines to collaborate on research and
outreach efforts that improve our understanding of organic matter formation, processes, function, and
management. Collaboration has promoted the integration of research on soil organic matter chemistry
with its function in agricultural and ecological processes. In particular, NCERA-59 committee members
have initiated novel research on bioindicators (biological species or groups of species whose function,
population, or status can be used to monitor the health and integrity of an environment). This research
has addressed microbial community structure, lipid biomarkers, soil organic matter fractionation
methodology, and soil function. Interdisciplinary linkages have also given the group the opportunity to
work on pioneering initiatives such as the examination of environmental impacts of transgenic crops
on soil biological process and the characterization of the economics of soil organic matter and quality.
As part of a long-term outreach effort, the project has supported the initiation and maintenance of a
wide range of outreach materials available through a website on soil quality http://csltest.ait.iastate.edu/
SoilQualityWebsite/home.htm. In addition, the group has produced over 50 refereed publications, written
chapters for Soil Organic Matter Management, Advances in Agroecology, and sponsored five symposia at
professional societies, documenting the results of their efforts, sharing recommendations, and improving
soil science education and training.
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Imp a ct S ta tem ents
together scientists from many
Bsoilrought
disciplines, coordinating and improving
research methodology across the U.S.
nhanced soil functions in ecosystem
Eproviding
services
(e.g.,
regulating
climate,
food and habitat) by applying
new knowledge of organic matter processes
and improved management practices.

upported widespread adoption of
Scrops,
improved, integrated management of
manure, and fertilizer by shedding

light on soil processes and how to best
manage them. Among the crop systems
surveyed, the percent using improved soil
management practices has increased from
10% to 65%.

xposed thousands of interested citizens,
Eindustry
growers, crop advisors, environmentalists,
representatitives,
and
other
stakeholders to new knowledge of soil
organic matter function and practical
management options.

120 policymakers about soil organic
Isoilnformed
matter processes and functions, influencing
conservation recommendations and
agronomic best management practices in
Maryland and in Michigan.

Want to know more?

Soil generally consists of visually and texturally distinct layers. The O
horizon is a litter layer of plant residues in relatively undecomposed form.
The A horizon, or topsoil, is the layer of soil with the most organic matter,
such as leaves, humus (or well-decomposed organic matter), leaves,
and soil life, such as earthworms, fungi, and bacteria. Soil organic matter
adds nutrients to soil, helps soil retain water, and improves soil structure
(e.g., clumping, porosity). NCERA-59 scientists are trying to get a clearer
picture of the complex biological, geological, and chemical processes
involved in soil organic matter formation and function so that they can
develop strategies for enhancing these functions. Photo by John A.
Kelley, USDA Natural Resources Conservation Service.

What research is needed?

Further research is needed to better understand
soil ecological management practices that enhance
formation of active organic matter, nutrient cycling
efficiency, and system productivity. In addition,
researchers still seek improved knowledge about
This project was supported by the Multistate Research Fund
bioindicators of soil organic matter formation and
(MRF) established in 1998 by the Agricultural Research,
function. Researchers also want to investigate the
Extension, and Education Reform Act (an amendment
processes of nitrogen and carbon mineralization
to the Hatch Act of 1888) to encourage and enhance
and the biogeochemical factors that drive the
multistate, multidisciplinary research on critical issues that
have a national or regional priority. For more information,
synchronization of nutrient release and demand.
visit http://ncra.info/.
This research will help scientists develop prediction
tools for farmers as well as science-based policy
Edited and designed by Sara Delheimer
recommendations about soil nutrient management.
Administrative Advisor:
Ronald Turco
rturco@purdue.edu
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NCERA-89 (2006-2011)

Managing Swine
Production to
Enhance Animal
Welfare

T

his project improved the production
efficiency and social acceptability of
modern pork production practices throughout
the U.S. by researching and evaluating
methods and technologies for handling,
feeding, and housing pigs.

Who cares and why?
Pork production systems continue to evolve in the
U.S. and globally. Development and evaluation of
new technologies and management strategies is a
critical step; however, evaluations by commercial
companies may be biased, lack proper expertise
or equipment, and/or apply to a limited number
of farmers in a specific region of the country.
Furthermore, evaluation results often do not
become public information. Thus, it is important
for scientists across the country with technical
and research training in nutrition, facility design,
economics, animal behavior, and genetics to come NCERA-89 scientists spearheaded the development of pig farm
and space standards that promote healthy animals and
together to coordinate research on pork production housing
normal behavior and are cost-effective. Research findings have been
implemented across the U.S. and globally and are supported by many
issues and evaluate possible technological and
animal welfare organizations and pork producer associations. Photo
management solutions. This research helps
courtesy of the USDA-ARS.
improve pork production efficiency and pig welfare
(including animal feeding, handling, and housing) throughout the U.S., thereby enabling opportunities
for economic gain and greater societal responsibility in pork production.

What has the project done so far?
Over the past five years, the group has conducted
research on proper feeding management of
reproducing sows; temperature management
protocols to reduce the use of heating fuels and
production of greenhouse gases from swine barns;
housing methods to improve the economic and
biological performance of pigs while maintaining
high pig welfare; strategies for sorting pigs by
weight to increase market value; and use of byproduct feed ingredients in the production of safe,
wholesome pork products. Based on this research,
the committee has delivered educational programs
for pork producers (SowBridge and PorkBridge)
throughout North America.

Proper feeding management of sows is a key part of pork production.
Producers want to get the most value for every dollar they spend on
sow feed and also improve the welfare of their sows, so that they can increase the overall efficiency and sustainability of their operations. Photo
courtesy of the USDA-ARS.
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Impact Statements
unbiased evaluation of new technologies for all pork producers.
Provided
esigned and delivered educational materials that allowed pork producers to hear the latest,
D
cutting-edge technologies for pork production without leaving their pork operations. These
technologies have been implemented on farms across the U.S. and have improved the efficiency
and social acceptance of pork production.

esearched sow feeding management, demonstrating that producers can divert labor away
R
from complicated feeding regimens to other duties related to sow care, saving time and
money while promoting animal welfare.
educed fossil fuel consumption, resulting in savings of $1.55 per nursery pig in heating fuel costs
R
and $0.05 per nursery pig in electrical costs. In this time of high energy prices, pork producers
have received the results of this research with great enthusiasm.
mproved housing methods for pigs, providing greater flexibility in managing pig flow through
Ibecome
barns and reducing labor requirements. The committee’s approach to managing pig flow has
the norm in commercial pork production.
pork producers how to effectively use by-product feeds, giving producers reasonably
Sof howed
priced feed choices during tough economic times. Many of these feeds are the by-products
biofuel production. Turning low value production wastes into high value feed ingredients
contributes substantially to the long-term sustainability of the biofuel and agricultural industries.

What research is needed?
Continued research and evaluation of management
practices and technologies, with increased focus on
the welfare, behavioral, and physiological needs of
pigs, will ensure that the U.S. has a safe, affordable,
and sustainable meat supply to satisfy increasingly
discriminating consumer demands.

Want to know more?
Administrative Advisor:
Dr. Bert Stromberg
b-stro@umn.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://ncra.info/.
Edited and designed by Sara Delheimer

Additional research to better understand pig growth and maturation
will help scientists and farmers identify new ways to raise pigs of
uniform size and ultimately increase profits throughout the pork
production chain. Photo by George Chriss/Penn State University.
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NCERA-101 (2006-2011)

Controlled
T
Environment Use
and Technology

his project developed new guidelines
and environmental control technologies,
making sure that growing and studying plants
in greenhouses, growth chambers, and other
controlled environments is easy, precise, costeffective, and produces reliable experimental
data and high quality crops.

Who cares and why?
Agricultural issues related to crop production, the
environment, and dietary health impact the entire nation’s
well-being. To find solutions to these issues, research in
a “controlled environment” is often required. Research
conducted in a carefully controlled setting provides sound
scientific data that can be used to support agricultural
policies and practices. Controlled environments are also
increasingly used to sustainably grow commercial crops and
garden, orchard, and nursery plants. Greenhouses and other
controlled environments are becoming more important for
growing food in areas where traditional farming is impossible
or insufficient due to shorter growing seasons, extreme
temperatures, limited precipitation, and/or poor sunlight
levels. With so many important uses of plants for food, feed,
fiber, and pharmaceuticals, greenhouse plant production has
become a multi-million dollar industry; however, controlled
environments are expensive to operate, depend heavily on
sophisticated technologies, and require careful management.
New environmental control technologies are needed to make
controlled environments easier and cheaper to for plant
growers and researchers to use.

What has the project done so far?

The greenhouse at Chena Hot Springs in Alaska (top, photo by
James Keller) is heated entirely using geothermal energy and
has been able to maintain a temperature of 78°F even when
outside temperatures dropped to -56°F. This facility provides
a steady supply of fresh produce, including tomatoes, green
beans, peppers, cucumbers, greens, and herbs (bottom, photo
by Scott McMurren), helping the community achieve greater
independence in food production.

NCERA-101 has brought together a mix of researchers, plant
growers, engineers, and greenhouse manufacturers who have
led the development of new ideas and technologies for research and agriculture in controlled environments.
Project members have developed new greenhouses, including one in Louisiana that can withstand Category 4
hurricanes, a facility at the South Pole Station that produces fresh vegetables, and greenhouses in Alaska that
use geothermal energy. Partnering with NASA and the Kennedy Space Center, NCERA-101 researchers have
also designed technology for growing crops in the International Space Station. NCERA-101 members have
developed better disease, weed, and pest control tactics, improved fertilization systems, and energy-saving
irrigation systems, light fixtures, and temperature settings. The group has installed more precise sensors and
online programs for operating controlled environments remotely and has developed software (Virtual Grower)
which helps growers plan ahead and make good decisions. The group has also standardized ways of collecting
and reporting data from controlled environments, so that scientists can more easily compare and apply
findings on a broad scale. The group has continuously held workshops, led tours, provided consultations, and
created educational materials, such as the web-based Knowledge Center for Water, Nutrient and Plant Health
Management. The group has also continued to work with industry and government partners to license new
technologies and make sure that it can be quickly put into practice.
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B

uilt international partnerships between
academia and industry that coordinated
the exchange of information and resources,
speeding up technological advances.

U

pdated
greenhouse
designs
and
management practices, saving averagesized greenhouse businesses about $20,000
each year.

H

elped growers produce high-quality crops
year-round by designing greenhouses that
meet specific needs related to local climate
and weather, available energy sources,
and cultural practices. These greenhouses
have provided consumers with a wider
range of fresh, locally-grown food choices
and growers have earned higher prices for
“out of season” crops. Overall, adapting
greenhouses for a variety of communities
and uses has made the greenhouse industry
economically and socially sustainable.

D

iscovered pest, disease, and weed
control methods that have prevented
plant losses and food safety issues, earning
consumer acceptance of food produced in
controlled environments.

M

ade controlled environments more costefficient and environmentally friendly
by developing computer models, software,
sensors, automated controllers, and energy
audit checklists that have reduced water
and fertilizer use, saved labor and money,
and maximized crop growth and quality.
Growers who used these tools have had
energy savings of 5-30% without losses in
productivity or quality.

A

ddressed agricultural issues related to the
environment, food production, dietary
health, and climate change by advancing
technology for studying and growing more
nutritious, higher-yielding, drought-tolerant,
and pest-resistant crops as well as plants that
can be used as alternatives to fossil fuels.

Scientists have designed growth chambers so that plants can be
grown on board space craft during long missions, offering astronauts a
steadier, more nutritious diet. Researchers are also developing plans and
technologies for more complex, small-scale food production facilities in
space, like the artist’s rendering of an astronaut in a space greenhouse
shown above. Image courtesy of NASA.

What research is needed?

Scientists need to develop more precise and reliable
ways of measuring and reporting conditions
in controlled environments. Future controlled
environment designs must have improved energy
efficiency, be adapted for specific locations, and endure
future changes in climate and environmental factors.
Scientists must ensure that an international network is
established so that advances in controlled environment
technology can be shared rapidly and effectively.

Want to know more?
Administrative Advisor:
Rameshwar Kanwar
rskanwar@iastate.edu
Project website:
http://www.controlledenvironments.org/
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://ncra.info/.
Compiled and designed by Sara Delheimer
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NCERA-180 (2006-2011)

Site-Specific
Crop
Management

T

his project has advanced site-specific crop
management by fostering collaborative
research between institutions, strengthening
interaction with industry, and extending
up-to-date information and technology
to policymakers, farmers, crop advisors,
educators, and environmentalists.

Who cares and why?
Site-specific crop management, commonly known
as precision agriculture, holds significant potential
for agriculture. Precision agriculture uses innovative
technologies and principles to identify and manage
spatial and temporal variability in crop production.
By focusing on variability in a specific site, such as a
single field, precision agriculture promotes efficient
use of fertilizers, pesticides, and other inputs. Efficient
agricultural production systems increase farmers’
profitability and decrease the environmental impact of Precision farming improves farmers’ profits and harvest yields while
negative environmental impacts. Using sensors and GPS to
their operations. Therefore, continued advancement reducing
fine-tune fertilizer applications instead of applying it all at once helps
farmers prevent the build up of excess nutrients, which can pollute
of precision agriculture fosters strong, healthy
groundwater and adjacent streams. Photo courtesy of USDA-NRCS.
farming communities. Developing new techniques
and technologies requires interdisciplinary efforts. Engineers design and construct the technology
for measuring and delivering of site-specific activities. Natural scientists conduct field research to
evaluate the efficacy of these developments and economists determine the financial impact. Industry
representatives also play a critical role by developing and marketing developments. NCERA-180
provides a committee that seamlessly integrates these different groups into a single, cohesive unit.

What has the project done so far?
NCERA-180 has brought together public and private sector
research scientists and engineers to develop and test technologies
and techniques for improving site-specific crop management for
several major U.S. and international commodity crops, including
corn, soybeans, sugar beets, cotton, citrus, tomatoes, rice, oil
palm, and cabbage. NCERA-180 scientists have developed
software, Management Zone Analyst (MZA), that uses
quantitative, georeferenced field information to mathematically
divide a field into natural clusters, or zones, and also helps
determine the optimum number of management zones for each
field. Project researchers have also tested several new sensors,
including an on-the-go soil pH sensor, on-the-go soil nutrient
sensors, crop remote sensing sensors, a soil compaction sensor,
crop chemical flow control sensors, and GPS sensors. The group
These colorized aerial images were acquired by the Daedalus sensor aboard a NASA aircraft. The top image shows crop density, where dark
blues and greens indicate lush vegetation and reds indicate areas of bare soil. The bottom image shows water deficit (based on reflectance and
temperature measurements), where greens and blues indicate wet soil and reds indicate dry soil. Image courtesy of NASA Earth Observatory.
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has developed numerous well-attended national, regional, and international conferences on an array of
precision agriculture topics. Members have also presented exhibits and demonstrations at Farm Progress
Shows and for congressional staff and agency personnel. The group’s outreach strategies have been
successful, with surveys of crop retailers showing that site-specific crop management tools and principles
have been widely adopted.

Impa ct Sta tem ents
ested several new sensors that have since
Teconomy
been commercialized, stimulating the
and providing farmers with better
tools for more efficient management of
inputs (e.g., fertilizers) and fine-tuned disease
detection, mapping, and control.

onducted evaluations of field equipment
innovations that will save farmers as
C
much as 15% in input costs in irregularlyshaped fields.

rought together industry personnel and
B(e.g.,
scientists to standardize the hardware
cables, plugs), software, and data types

used in precision agriculture equipment,
making these tools and techniques easier to
use on their own or in concert.

opportunities for sharing resources
Fuseostered
and knowledge, helping field practitioners
precision farming technology, GIS, data
management, and Internet applications.

ncreased the acreage of crops under siteIacres
specific management to over 3 million
in NCERA-180 states in the 2007-08

season. Enhanced crop management has
led to improved efficiency, productivity,
and environmental impacts of several major
commodity crops. For instance, many corn
growers in the Upper Midwest use precision
technologies to save on fertilizer, fuel, and/
or time. In Nebraska, farmers who use
these technologies to determine nitrogen
applications have reduced amount used
by 45%. In the Southern U.S., 30% of cotton
growers use these technologies to guide
plant
growth
regulator
applications,
reducing amount applied by 58%.

eveloped software that helps farmers
D
and consultants quickly process map
information (such as elevation and soil

electrical conductivity) and make more
informed decisions about management
zones and nutrient applications.

The Yara N-Sensor ALS mounted on this tractor’s canopy records light
reflection of crops, calculates fertilization recommendations, and
then varies the amount of fertilizer spread. Photo by bdk, Wikimedia
Commons/CC-BY-SA-3.0.

What research is needed?
Scientists need to continue to evaluate how soil
variation relate to plant nutrient needs. To do this,
scientists need improved tools for analyzing and
interpreting precision farming data and relating
it to data about soil, weather, and other factors
influencing crop systems. In addition, various
remote sensing platforms need to be calibrated in
order to determine plant nutrient status.

Want to know more?
Administrative Advisor:
Van C. Kelley
van.kelley@sdstate.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://ncra.info/.
Edited and designed by Sara Delheimer

NCERA-180 Impact Statement, Page 2

NCERA-208 (2006-2011)

Emerging
Soybean Rust
Threat

T

his project has saved the soybean
industry hundreds of millions of dollars and
minimized human and environmental health
risks by identifying soybean rust management
strategies that protect soybean yields and
optimize fungicide use.

Who cares and why?

Soybean rust, a disease caused by the fungus Phakopsora pachyrhizi,
was first discovered in the U.S. in 2004 and poses a serious
threat to soybean production. The soybean industry is especially
concerned because of severe yield losses from this disease in
Africa and South America. In recent years, soybean rust (SBR)
has spread throughout the southeastern U.S. and as far north
as Canada, with some areas suffering high yield losses. Because
the SBR pathogen is distributed by airborne spores, the disease
can travel long distances quickly (Mexico and Caribbean islands
harbor sources of the fungus even though below freezing winter Soybean rust first appears
temperatures kill off the disease in the U.S.). This potential for as small, irregularly-shaped
yellow lesions (above) that
rapid spread calls for multistate, multidisciplinary coordination enlarge and turn reddish
brown (right). Labs have
in order to respond rapidly to outbreaks and implement longbeen able to detect one
term strategies to prevent an epidemic. Despite many seasons
tiny SBR pustule out of 100 leaves, giving a heads up that
efforts should be intensified in certain areas and
of dealing with SBR, scientists still lack key information about scouting
fungicide sprays could be necessary.
the disease and how to best manage it. Because no U.S. soybean
varieties are resistant to SBR, the disease has been managed primarily with increased fungicide applications.
Though scientists and regulators have worked quickly to register and release selected fungicides in the U.S.,
farmers often spray too little, too late, or unnecessarily. Spraying too little can lead to severe yield loss from
uncontrolled SBR, while spraying too much can raise the growers’ costs, damage crop quality, pose risks to
human and environmental health, and hasten fungicide-resistant disease strains. Furthermore, soybean producers
often do not know when to spray; spraying too early (or when environmental conditions are not favorable for
disease development) wastes spray, time, and money, while spraying too late may be ineffective. To keep the U.S.
soybean industry profitable and competitive, scientists are trying to expand and standardize disease monitoring
efforts, encourage cost-effective fungicide use, and develop viable long-term disease management strategies.

What has the project done so far?
NCERA-208 has been instrumental in building relationships among researchers, soybean growers, industry
associations, and international partners in Canada and Mexico and mobilizing regional resources to provide a
structured, efficient response to the emerging SBR threat. Over the past five years, scientists have closely tracked
the disease using a network of over 2,300 “sentinel plots.” Using the sentinel plot data, researchers have created
maps and models to predict where SBR is likely to occur. In addition, NCERA-208 has assisted with registering
a new class of fungicides, tested the efficacy of fungicides, and determined proper amounts and timing.
Researchers have also made significant progress in identifying promising soybean lines with resistance to the rust
pathogen. NCERA-208 researchers and extension specialists have provided many educational materials that have
helped growers identify and manage SBR. These include scouting videos; field ID cards in English, Spanish, and
French; radio and television appearances; telephone hotlines; websites; newsletters; and over 200,000 Using Foliar
Fungicides to Manage Soybean Rust manuals (http://oardc.osu.edu/soyrust/). Scientists have also shared recent findings
during conferences, workshops, and in over 50 peer-reviewed journal articles.
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Imp a ct S ta tem ents
ormed a network of soybean producers
FMexico,
and industry personnel across the U.S.,
and Canada, which has helped

provide the up-to-date information needed
to prevent major problems in the U.S.

lerted the soybean industry when and
A
where SBR was detected, thus saving
North American soybean producers over
$600 million in unnecessary fungicide
costs, reducing chemical exposure to
the environment and food supply, and
diminishing apprehension among the
soybean industry.

revented disease spread and soybean
P
yield losses by designing maps, models,
and hands-on training programs that
enhanced farmers’ ability to predict, detect,
and control SBR early on.

efined protocols for disease management
R
that are being used to prevent yield loss
in many different environmental conditions
and levels of disease pressure.

rovided online data and state-specific
P
recommendations, saving the soybean
industry nearly $300,000,000 in 2005 alone.
trengthened defenses against SBR and
Sacres
protected tens of thousands of soybean
by determining the most effective

fungicides and the right amount and time
for spraying and working with state and
federal agencies to make them available to
farmers.

iscovered soybean varieties that have
D
high levels of resistance to SBR—a key
step towards more sustainable, long-term
disease management.

Since 2006, hands-on training sessions in Quincy, Florida, have taught
over 750 soybean specialists, crop advisors, industry associations, and
farmers to diagnose SBR on soybean and other host plants.

What research is needed?
Expanded monitoring efforts are essential to ensure
that fungicides continue to contain SBR spread. In
order to prevent and combat outbreaks, scientists
need a better understanding of the pathogen’s genetic
diversity, lifecycle (especially during winter), geographic
range, and potential hosts. Scientists also need to
improve methods for trapping pathogen spores and for
determining if fungicide-resistant spores from Brazil
could deposit in U.S. Research is needed to identify
resistance genes and make resistant soybean varieties
commercially available. Researchers also need to
improve yield loss assessments and develop economic
management strategies so that the soybean industry is
more resilient if faced with serious outbreaks.

Want to know more?
Administrative Advisor:
Steven A. Slack
oardc@osu.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://ncra.info/.
Compiled and designed by Sara Delheimer
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NE-1025 (2005-2011)

Emerging Pests T
of Annual
Bluegrass

his project has refined our understanding of
annual bluegrass, annual bluegrass weevil,
and anthracnose diseases. New chemical
treatments and maintenance practices are
now available to the turfgrass industry, making
pest management on golf courses safer, more
affordable, and more successful.

Who cares and why?
Cultivated turfgrass (including lawns and recreational
surfaces) covers 12 million hectares in the U.S. Turfgrass
is an important source of green space and provides
numerous ecosystem services (such as reduced
soil erosion, mitigation of heat islands, soil carbon
sequestration, and air pollution control). Golf is a major
Anthracnose diseases cause yellow lesions on annual bluegrass
component of the turfgrass industry, with over 16,000
leaves and rot stems and roots. Dead, collapsed plants
result in poor turf for golf courses. If the disease is detected
courses in the U.S. Golf courses provide important
early stages, properly applied fungicides can protect
opportunities for jobs, economic development, and tax inother
plants. NE-1025 researchers have also investigated
to prevent and control anthracnose diseases with new
revenues. A recent report by the World Golf Foundation ways
fertilization, irrigations, and mowing practices. Above photo
by Ned Tisserat, CSU. Photos below by John Kaminski, PSU.
stated that golf contributes $62.2 billion worth of
goods and services each year to the national economy.
Golf courses maintenance in the Northeast and MidAtlantic is becoming increasingly complicated by two
pests: the annual bluegrass weevil (ABW), which inflicts
heavy damage to the visual and functional quality of the
turfgrass, and fungal anthracnose diseases that result in
damaging leaf blights, leaf rot, and/or root rot. With
limited knowledge about these pests and few effective
management options, golf course managers increasingly
rely on chemical pesticide use. However, pesticides provide limited control
of ABW and anthracnose diseases. In addition, increased reliance on
pesticides has resulted in a greater incidence of pesticide-resistant ABW
and anthracnose fungus populations. Furthermore, the general public is increasingly concerned about
pesticide exposure and the potential for water contamination and long-term effects on human health
and the environment. Improved pest management strategies can reduce pesticide use, thereby alleviating
public concerns and minimizing economic losses in the golf industry.

What has the project done so far?
NE-1025 has been instrumental in building a network of turfgrass entomologists, management
specialists, breeders, and pathologists in the Northeast and Mid-Atlantic U.S. Participating scientists
have improved procedures for breeding programs that have been used to analyze turfgrass resistance
to ABW and anthracnose diseases. Researchers have also enhanced models that describe and predict
pest infestation severity. The NE-1025 team has conducted numerous field trials that have evaluated the
effectiveness of new maintenance practices and biological, chemical, and genetic options for controlling
these pests. Studies in several states have demonstrated that a slight increase in the rate of nitrogen (a
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major element in fertilizers) significantly suppresses
anthracnose diseases, particularly when quickrelease forms of nitrogen are used. Scientists
have also shown that increasing mowing height
as little as 0.4 millimeters can reduce disease
severity and that more frequent mowing does not
increase the incidence or severity of anthracnose
diseases. Other studies have found that the organic
compound, piperonyl butoxide, helps successfully
control ABW populations that are resistant
to pyrethroid insecticides. Researchers have
distributed kits to golf course managers for testing
whether ABW are resistant to pyrethroids and have
published several articles on best management
practices in turfgrass industry magazines across
North America.

Im p a c t S t a t e m e n t s
oordinated the exchange of datasets,
C
knowledge, and culture collections
among scientists, pest control specialists,

and plant breeders, advancing research
and filling critical knowledge gaps.

elped golf course managers decide
H
which control tactics to use and when to
use them by sharing information about ABW
and anthracnose diseases and the potential
for pesticide resistance.

pdated the WeevilTrak website weekly,
U
helping golf course managers make
informed, timely, and effective choices
about pest control.

mproved knowledge about alternative
Iand
pest control options, limiting unnecessary
ineffective pesticide use, and thereby

reducing costs for the golf course industry,
minimizing human and environmental
health risks, and protecting recreational
opportunities.

nfluenced golf course maintenance
Ihave
guidelines and new mower designs that
reduced overall levels of anthracnose
diseases and pesticide use.

What research is needed?
Growing concerns about the cost of using pesticides on golf courses
and their possible environmental and human health impacts
have propelled research on alternative ways to control ABW and
anthracnose diseases. For example, a mower manufacturer altered
a product line as a direct result of anthracnose research at Cornell
University, and many golf course managers have increased mowing
height, adjusted mowing and rolling frequency, and modified fertilizer
and irrigation programs. Top photo by Brett Chisum. Bottom photo
courtesy of Christa Conforti, Presidio Trust.

Additional research using cutting-edge technologies
is needed to gain a deeper understanding of
the biology of ABW and anthracnose diseases.
Scientists also need to test new treatments and
techniques, monitor pesticide resistance, and track
pest distributions across the U.S.

Want to know more?
Administrative Advisor:
Richard C. Rhodes III
rcr3@uri.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.
nera.umd.edu/.
Compiled and designed by Sara Delheimer
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NEERA-1000 (2006-2011)

Northeast
Pasture
Consortium

T

his project coordinated research and
outreach that has led to economically,
socially, and environmentally sustainable
livestock production on pastures in the
northeastern U.S.

Who cares and why?

Because of soil, landscape, and climate limitations,
much of the agricultural land in the northeastern
U.S. is best suited for growing forage for livestock.
On forage-based farms, livestock such as dairy and
beef cows, sheep, goats, and horses feed on harvested
forages like dried hay, or graze in pastures. These farms
generate nearly two-thirds of the agricultural income
in the Northeast Region; however, these farms can
be costly if pastures are under-utilized or completely
replaced with confined feeding that uses harvested
the dairy cows go to a new paddock to graze fresh grass, these
forage. Therefore, many livestock producers are trying When
free range hens and their mobile coop are moved to the vacated
paddock. The hens still need to be fed grain and egg-laying mash in
to better utilize pastures (which typically require less
addition to the food they find on the pasture; however, the pasture
labor, machinery, buildings, pesticides, and fossil fuel provides a more sanitary and less stressful environment than cages in
inputs) as a way to reduce expenses. Unfortunately, the enclosed buildings. Photo by James Cropper.
information, technologies, and resources that support pasture-based farming are limited across the region. To
make appropriate business and land management decisions, farmers need up-to-date information about costs,
efficient grazing practices, animal husbandry, plant varieties and growth, and the health benefits of grass-fed
livestock products. Poor pasture management can result in high costs and forage and livestock production losses
for farmers. In addition, poor management can threaten livestock, environmental, and human health. A stable
future for agriculture in the northeastern U.S. depends on keeping forage-based farms competitive, profitable,
and environmentally friendly.

What has the project done so far?
The Northeast Pasture Consortium has brought together
farmers, agribusiness professionals, researchers, and extension
personnel to address pasture-based farming issues. Consortium
members have met with government officials to educate them
on the ability of pasture to sequester carbon, improve water
quality, and increase farm profitability, leading to collaborations
with a variety of agriculture and natural resource agencies that
have established research priorities and funding. In addition,
the group has kept its members and stakeholders informed
about public hearing opportunities to comment on policies and
letters to sign to support grants and programs. Each year, the
Consortium has held a conference in the winter so that farmers During poster presentations, Consortium members keep each
other informed about how they have promoted pasturecould attend technical sessions before their pasture animals
based farming in their states. Pasture specialist and farmer
Bishopp was part of a project that helped deliver pasture
gave birth to a new generation of livestock. The group has also Troy
system training to Northeast Region agencies, extension
educators, and farmer mentors. Photo courtesy of Troy Bishopp.
published research results and recommendations in journal
articles, newsletters, brochures, and guides, such as the Northeast Grazing Guide (http://grazingguide.net/).
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Impa ct Sta tem ents
mproved communication about research,
Ifarms
programs, and policies for pasture-based
and built trust among stakeholders.
ddressed farmers’ concerns about
A
pasture design, grazing strategies, and
animal husbandry, helping farmers run safe,
profitable, and environmentally sustainable
pasture-based farms that support a viable
future for agriculture in the northeastern U.S.

new and improved pasture plant
Eandvaluated
varieties under different grazing, climate,
soil conditions, showing farmers how

to boost forage availability and extend the
grazing season.

nfluenced legislation, bringing pastureIfood
based farms more in line with economic,
safety, and environmental standards.

For example, the group helped the National
Sustainable Agriculture Coalition amend a
bill so that small farmers and vendors are not
barred from selling products locally.

R

ated the effectiveness of management
practices for pastures in the Chesapeake
Bay watershed, helping farmers set realistic
targets for reducing pollution in the Bay.

hared findings and technologies in a
Seducational,
timely manner, ensuring that research,
and technical programs are
relevant and accountable to stakeholders.

aised awareness that properly managed
R
pasture-based farms can improve water
quality, sequester carbon, enhance food
quality and safety, and reduce energy use.

What research is needed?
Much more work is needed to quantify how
efficiently different management practices keep excess
sediment and nutrients from entering streams. To do
this, scientists need to have better descriptions of
pasture hydrologic conditions; monitor overland and
groundwater runoff; and determine whether ungrazed
grass or pasture sod provides a better buffer between
the pasture and streams. Researchers also need to
determine the applicability of knifing fertilizers and
manures into stony pasture soils of the Northeast U.S.,
so that nutrients can be applied below the soil surface,
preventing excess nutrient build-up in the upper two
inches of soil. More research is needed to assess carbon
sequestration in pastures in Northeast Region climate
and soil types. Long term trials and accurate plant
composition descriptions are needed to provide data
that compares forage yields from pastures to those
from machine-harvested fields. Cooperation is critical
for data that can be compared across the entire region.

Want to know more?
Administrative Advisor:
Margaret E. Smith
mes25@cornell.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.nera.umd.edu/.
Compiled and designed by Sara Delheimer

On this grass-fed beef farm, cattle are rotated to
a new pasture area (sectioned off by portable
fencing) when they have grazed the forage
down to a height that consumes most of the
forage, but leaves sufficient residual stubble for
fast regrowth. Scientists need to further research
differences in runoff from pastures that are under
rotational grazing versus continuous grazing.
Researchers and farmers must also continue
to work together to make sure that pastured
livestock have a well-balanced diet that keeps
the animals healthy and minimizes the amount
of nitrogen excreted in animal wastes. Properly
managed pastures can save farmers time and
money and scientists are investigating possible
health benefits for consumers of pasture-fed
livestock products like meat, milk, and cheese.
Photo courtesy of Gabe Clark, Cold Spring
Ranch.
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S-294 (2005-2011)

Quality and
R
Safety of Freshcut Produce

esearchers examined fresh-cut fruits and
vegetables and developed innovative
ways to prevent spoilage and reduce the risk
of contamination, resulting in higher quality
fresh-cut produce, reduced economic losses
for the industry, and lower health threats.

Who cares and why?

For the past 15 years, consumption of fresh-cut produce (e.g., salad, carrot
sticks, sliced melons) has risen about 10% each year. As of 2010, the
market for fresh-cut produce was valued at around $10-12 billion annually,
and fresh-cut products made up more than 15% of all fresh produce
marketed in the U.S. However, because fresh-cut products spoil easily,
more than $1 billion may be lost each year after harvest. In recent years,
the number of produce-related foodborne illness outbreaks in the U.S.
has increased. Outbreaks cost the U.S. billions of dollars in terms of
destroyed food products, medical expenses, and lost wages and worker
productivity. If the number of outbreaks continues to rise, consumers
will lose confidence in fresh-cut produce and buy less. Currently, the
industry relies on practical experience and traditional technologies to
preserve fresh-cut produce, but these conventional methods do not pay
enough attention to characteristics that keep customers coming back
for more, such as extended shelf life, good flavor retention, appealing A cantaloupe’s rind can hide pathogens and
it difficult to detect them (photo by Brandon
texture, and food safety. With over 200 different fruits and vegetables make
Quester/News21). Researchers also examine leafy
which are responsible for 32.9% of producethat can be sold as fresh-cut products, each with unique properties and greens,
related foodborne illnesses from 1996 to 2008
(photo by Richard North). This food safety research
handling requirements, effective ways to preserve quality and detect
can be applied to a wide variety of other fresh-cut
products (like the fruit salad below, photo courtesy
contamination are needed to reduce food spoilage and safety issues.
Alternative and emerging technologies should be thoroughly evaluated of www.sweetonveg.com).
for impacts on quality, nutritional value, and safety before being introduced to the fresh-cut produce industry.

What has the project done so far?
Over the past five years, laboratories from multiple states and disciplines have worked together to develop and
publish guidelines for measuring and screening fresh-cut produce quality. S-294 scientists have identified ways
to prevent browning, losses in flavor, losses in nutritional value, and changes in texture in apples, citrus, melons,
leafy greens, tomatoes, onions, and other produce. Scientists have also coordinated with the fresh-cut industry
to design new ways of preparing, packaging, and storing fresh-cut produce to avoid damage and maintain
freshness for extended periods of time. To understand food safety risks, scientists have studied how pathogens
behave in environmental conditions that occur on harvested crops, in produce handling and processing facilities,
and on fresh-cut products. Furthermore, they have researched cleansing techniques and protective coatings
that can be applied to the surface of fresh-cut produce to remove or kill disease-causing bacteria. In particular,
the S-294 team has received two Fresh Express competitive research grants to study E. coli contamination of
spinach and iceberg lettuce, and S-294 members have developed effective intervention strategies for leafy green
contamination. S-294 scientists have shared their research results with stakeholders through published papers,
trade shows, numerous poster presentations, and a website (http://postharvest.ucdavis.edu) maintained by the UCDavis group. Members have also continued to emphasize education and training for undergraduate and graduate
students. In addition, S-294 members have worked with commercial partners to patent and market the products
and technologies that have resulted from their research.
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Impa ct Sta tem ents
tudied physical and chemical properties
Sprocedures
of fresh-cut produce, resulting in new
for handling and processing

fresh-cut produce, new criteria for choosing
packing materials, and new technologies for
controlling ripening and decay. Improved
appearance, taste, and shelf life will likely
improve nutritional benefits and boost
customer satisfaction and confidence.
New packaging materials will reduce the
industry’s environmental footprint.

eveloped standard procedures for
D
identifying and evaluating contamination
that have been adopted by the USDA, FDA,
EPA, and other researchers.

eveloped fast, sensitive ways to detect
D
contamination on fresh-cut produce,
including a hand-held device that is now

used by the industry to survey food processing
areas and food surfaces for pathogens.
S-294 also developed a food security audit
program that has been adopted by freshcut produce growers and processors. These
efforts have led to higher quality fresh-cut
produce, fewer threats to human health,
and savings due to reduced product losses
and fewer and earlier recalls.

P

resented educational and training
courses to industry members, spreading
knowledge and resources that protect
product quality and safety.

hanged attitudes towards food safety
C
issues, helping FDA, industry members,
and customers accept irradiation (exposing

food to radiation that is harmless to
consumers, but destroys microorganisms
present in the food) as a safe technique.

Want to know more?
Administrative Advisor:
Reuben Moore
reubenm@mafes.msstate.edu

What research is needed?
Due to the relatively short shelf lives of most fresh-cut
produce, rapid methods for detecting contamination
are of special importance. During future testing
of new ways to remove and kill germs, research
should pay special attention to the potential for
unexpected interactions when multiple methods are
used simultaneously. There is also a need for direct
measures of the effectiveness of intervention strategies
as well as improved computer model systems to test
their effectiveness before they are used in real settings.
Continued collaboration among laboratories is needed
so that new research questions are addressed using
standard protocols that make it easier to compare and
apply results. Integration of disciplines is also needed
to ensure that the technologies developed are effective
and practical.

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/.
Written and designed by Sara Delheimer
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S-1024 (2006-2011)

Discovery of
U
Insect Pathogens
and Integration
and Safety in IPM

sing insect diseases as an alternative to
broad-spectrum
chemical
pesticides
has enhanced insect pest management
strategies, thus preventing property, crop,
and landscape damage; lowering costs; and
reducing threats to human, livestock, and
environmental safety.

Who cares and why?
Insect pests are an expensive problem for farmers, natural resource
managers, and communities and are economic limitations to a safe
and abundant food supply. The chemical pesticides commonly
used to control these pests can also pose health risks to livestock,
humans, and the environment when they enter
soil and water. The Food Quality Protection Act
(FQPA) has defined limits on the use of many
chemical pesticides, creating a need for novel pest
management tactics that are cost-effective and
safe. Insect diseases (entomopathogens) are a
possible alternative way to control insect pests. The
prevalence of an insect disease in a pest population
Bt bacterium (left)
is a commonly used
can be enhanced by introducing the pathogen or by
biological pesticide
that has more recently
manipulating the environment to make conditions
been used in genetically
modified crops. The
more favorable for natural disease outbreaks. Using
potato tuber worm
granulovirus (above) is a
insect diseases to control pests directly benefits
pathogen used to control
some insect pests. Images
farmers, consumers, and the environment. In
courtesy of Lerry Lacey.
addition to limiting damage from pests, the use of
entomopathogens to control insect pests lessens
reliance on chemical pesticides, which can help reduce the risks of insecticide resistance among the pest
population, environmental pollution, and potential health hazards from toxic chemicals. Discovery of
insect-specific diseases and development into environmentally-friendly microbial insecticides ensures
that effective pest control options are available to farmers, natural resource managers, and communities.

What has the project done so far?
S-1024 scientists from various universities, industry representatives, and the USDA have established
formal collaborations to study insect-specific pathogens, formulate microbial insecticides from these
pathogens, and determine ways to effectively use insect diseases against target pests. Researchers have
discovered that many insect diseases can provide excellent control of a variety of serious crop pests,
including pecan weevil, peachtree borer, white grub, and potato tuber moth. They have also identified
new diseases, including ones that infect soybean aphids, glassy-winged sharpshooters, European fire
ants, and imported fire ants. Teaming up with colleagues from Russia, S-1024 scientists have completed
genetic sequencing of a mosquito virus, with an eye toward how the virus could be used to control
mosquito populations. In addition, scientists have outlined ways to detect viruses in flies and to
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introduce the viruses into fly populations. Research addressing environmental safety concerns has verified
that diseases that are effective against cotton and corn pests have no impact on non-target species that
naturally control pests. S-1024 team members have extended their research about insect diseases to the
public by developing educational materials that can be used in training modules for IPM practitioners and
county agents in rural and urban environments.

Impa ct Sta tem ents
rought together researchers, regulators,
Burban
natural resource managers, farmers, and
clients, raising awareness and use of
insect diseases as an effective part of IPM.

dentified new insect diseases that have
Iinsect
the potential to selectively control specific
pests, thus reducing reliance on
chemical pesticides and minimizing input
costs and safety concerns. In particular, this
research has given organic farmers new
tools to manage pests without harming the
quality of their organic crops. Similarly, it
has helped small and medium-sized farms
produce sufficient yields without the high
costs of frequent chemical pesticide use.

What research is needed?
Insect pests are consistent problems. Federal, state,
and industry researchers must work together to
create standard guidelines for monitoring insect
pests and for determining the long-term effects of
using insect diseases as components of integrated
pest management systems. Scientists must continue
to look at the genetics of insect diseases and track
how they spread in order to estimate persistence
and effectiveness. Continued collaboration with
industrial partners will develop new products and
technologies to manage pest problems.

iscovered viruses that could be used as
D
new ways to control mosquitoes and
house flies, reducing inconveniences and

health risks for humans, livestock, and wildlife.

haracterized
environmental
factors
C
that affect insect disease performance
against pests, helping scientists know when
and where diseases will be most effective.

Metarhizium, a pathogen that affects grasshoppes, is applied over fields
by aerial sprays (above). The grasshoppers that are exposed to the
spray become infected (below). Photos by Stefan Jaronski USDA-ARS.

emonstrated that insect diseases have
D
minimal impact on non-target species
and the environment, giving vital information

to regulators and environmentalists as they
consider approving diseases for pest control.

Want to know more?
Administrative Advisor:
B. Rogers Leonard
rleonard@agcenter.lsu.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
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S-1029 (2006-2011)

Pests and
Mosquitoes in
Rice Fields

S

-1029 has advanced rice pest management
and mosquito control by identifying and
developing safe, effective treatments and
practices. This work helps safeguard rice yields
and quality, enhance economic stability, and
improve human and environmental health.

Who cares and why?

Insect pests can cause up to 50% yield and quality
losses, posing a significant threat to the U.S. rice
crop. Rice is a staple food crop, supports numerous
industries, and provides essential wildlife habitat. Since
the U.S. is one of the world’s largest exporters of rice
(in 2005, 3.3 million acres were planted and 40% of
the crop was exported), ensuring good rice harvests
promotes economic stability and food security at home
and abroad. Rice growers, industries that rely on rice,
pest control industries, public health groups, rural
communities, and scientists are working diligently to
effectively manage pests. However, some methods
used to control rice pests can lead to outbreaks of
The sugarcane borer larva (left, photo by University of Florida) is a
mosquitoes by limiting predators and enhancing
native insect pest of rice in the South. The fall armyworm larva (top
conditions and resources for mosquitoes. Mosquitoes middle, photo by Bart Drees, Texas A&M University) defoliates rice in the
The rice water weevil (bottom middle, photo by Jack Kelly Clark,
that breed in rice fields are efficient vectors of diseases South.
University of California) is the most serious insect pest of rice in the U.S.,
feeding on rice roots during larval stages. The South American rice miner
that threaten the health of humans, livestock, and
(right, photo by Boris Castro, LSU AgCenter) has been documented in
wildlife. Uncontrolled mosquitoes can also reduce
Louisiana and Texas. As a larva it feeds on seedling rice and can cause
defoliation and crop yield losses.
property values, cause labor problems, and hinder
the tourist industry. Poor management that lacks
coordination of control methods used by rice growers and mosquito abatement personnel can lead to lower rice
yields, greater costs of production, environmental damage, and public health threats.

What has the project done so far?
Changes in agronomic practices in U.S. rice production have
been accelerating over the past two decades. The S-1029
group has kept pace with these changes by developing and
implementing Integrated Pest Management (IPM) programs
tailored to specific challenges. Project scientists have evaluated
rice genes and identified rice varieties that are susceptible
to specific pests. For example, California researchers have
shown which rice varieties suffer highest crop yield losses
from rice water weevils (RWW) and Arkansas research has
led to the release of nine varieties of rice with competitive
yield and stronger resistance to RWW. S-1029 members have
also shed light on products and agricultural practices that help
manage pests. In California, ring plot studies have shown that
experimental materials, including etofenprox, indoxacarb, and
clothianidin, have strong potential for RWW control. Arkansas Rice research plots are surrounded by metal barriers to
movement of novel seed treatments, pesticides,
scientists have found that keeping the permanent flood shallow minimize
and fertilizers among plots. Photo by Mo Way.
for the first four weeks could reduce RWW infestation. Project
members have also developed best management practices for seedling establishment. In California, researchers
have demonstrated that the conventional water-seeded method best reduces leaf scarring from RWW adults
and limits the presence of mosquito larvae. In Arkansas, Louisiana, and Texas, researchers have found that
the pesticidal seed treatment, Dermacor X-100, can be an excellent chemical control option for RWW, fall
armyworm, and stalk borer. S-1029 members have worked with the USA Rice Federation, EPA, and state
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Impa ct S ta tem ents
eleased rice varieties with higher pest
R
tolerance and resistance, giving farmers
alternatives to pesticides for ensuring good
crop yield.

knowledge of rice pest ecology,
Enhanced
facilitating well-tailored control methods.
onitored rice pests, helping growers lower
M
costs and protect yields by heading off
pest problems. In addition, S-1029 members

regulatory agencies to register new pest management
tools. In response to public concerns, researchers
have investigated the non-target and environmental
impacts of chemical control of mosquitoes. S-1029
has also diligently monitored pest populations. As a
result, Missouri researchers discovered tadpole shrimp
infesting water-seeded rice fields. This is the first
record of this pest in rice fields outside California and
scientists have developed management guidelines to get
early control of this.

were able to advise regulators that panicle
rice mite is not a threat to U. S. rice.

pesticides, seed treatments, and
Thowested
agricultural practices, informing growers
to protect rice yields and minimize

chemical use, thus reducing grower costs,
interference with mosquito control, and
human and environmental health risks.

Y

ielded clues to the mechanism(s) of
insecticide resistance, helping scientists
and pest industries develop treatments that
are effective in the long term.

aised treatment thresholds for RWW
R
and rice stink bug in Texas, leading to
reduced pesticide use in the fragile rice
agroecosystem.

arned greater acceptance from wildlife
Eabatement
managers, the public, and mosquito
agencies of chemicals that can

be used for the control of mosquitoes when
necessary to protect public health.

S-1029 research has shed light on how to use pesticides and agricultural
practices to control rice pests without fostering outbreaks of mosquitoes,
which are found in and near rice fields and pose serious threats to
human and animal health and reduce property values and tourism.
Photo by Jack Kelly Clark, UC Davis.

What research is needed?
Research that continues to track the distribution of
existing and emerging pests is needed, in addition to
coordinated research to investigate the reasons why
the RWW causes rice yield reductions in some states/
areas, but not in others. Continued testing of new
treatments and techniques and effective, long-term
resistance management are keys to protecting the future
of public health. Further work is needed to understand
the relative efficacy of applying chemical pest control
treatments by truck or air.

Want to know more?
Participating Scientist:
Dr. M.O. (Mo) Way
moway@aesrg.tamu.edu

S-1029 members have been involved in many youth outreach efforts,
including a summer camp where economically-disadvantaged,
but academically-motivated middle school students learn math
and science skills by conducting experiments on rice, sugarcane,
and soybeans (above, photo by Mo Way). S-1029 member Mo Way
developed a “Kit for Teaching Math and Science Using Agriculture
and Entomology” for K-12 science teachers in southeastern Texas that
was based largely on S-1029 research activities. To reach out to other
stakeholders, S-1029 members have also distributed data sets and
information via academic and trade journals and various extension
outlets.

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
S-1029 Impact Statement, Page 2

SERA-003 (2006-2011)

Southern Region T
IPM Information
Exchange Group

his group’s research and outreach have
helped
residential,
community,
and
agricultural areas manage pest problems
quickly and effectively. These efforts have
reduced the costs and health hazards related
to pest damage and poor pest control.

Who cares and why?
Damage caused by pests and efforts to control
them are costly. Farmers, homeowners, landscape
professionals, and pest control specialists often
depend on chemical pesticides more than
necessary, wasting time and money, polluting the
environment, and risking harm to human health.
The number and scale of pest problems—along
with the range of fields and groups that study and
manage them—makes coordinating pest control
complicated, but critical nonetheless. Without
collaboration, pest control lacks the leadership and
partnerships that can expand funding, knowledge,
and resources. By working together and sharing
the latest research developments, scientists,
policymakers, businesses, and communities can set
up effective integrated pest management (IPM)
programs that protect property, economic returns,
and environmental and human health.
Farmers have many choices to make when it comes to controlling
pests in their fields. Chemical pesticide spraying (top right, photo by Jay
Oliver, UGA College of Ag) is one option; using a device, like a bollweevil trap to keep pests from damaging cotton, is another alternative
(bottom right, photo by Robert Burns, Texas AgriLife Extension Service).
Researchers hope to help farmers find the most effective pest control
products and practices that provide the best economic return with the
least social and environmental impact.

What has the project done so far?
Representatives from all Southern Region states have joined forces to provide information and support
for IPM programs. They have exchanged knowledge and ideas, designed programs to manage a wide
array of pests, and trained farmers, homeowners, landscape and pest control professionals, and school
systems to properly use IPM programs. Researchers have shared findings and new technology with
stakeholders via multimedia materials, including videos, photo guides, handouts, and flashcards for
household pest identification. In addition, SERA-003 scientists have tracked the progress of IPM
programs and demonstrated what types of programs have been successful. The group has collaborated
with the Southern Region IPM Center and helped direct funding to deserving projects.

SERA-003 Impact Statement, Page 1

Impa ct S ta tem ents
nhanced communication and pooled
Ecoordinated,
resources, creating opportunities for wellhigh-profile projects that have
significantly raised awareness.

eveloped computer and cell phone
D
technology for sending pest detection
information to and from farmers in real time.
Timely pest alerts have made it easier to
diagnose pest problems and get them under
control before they cause widespread crop
losses.

elped farmers choose more pest-tolerant
H
crop varieties and the most appropriate
ways to manage pests, resulting in cost

savings from reduced crop damage and less
expensive and more efficient pest control
methods. For example, vegetable farmers
who adopted the recommended IPM
strategies saved an average of $5,680 per
farm. During 2009, Tennessee cotton growers
saved an estimated $80 million. Peanut
growers who used SERA-003 information
about weather-based peanut diseases
saved $1.1 million.

In Texas, soil testing and workshops helped cotton growers save
$1.8 million by cutting back on pesticide and fertilizer use, and new
technology is expected to save $24-30 million per year by providing root
rot control. Photo by Blair Fannin, Texas AgriLife Extension Service.

What research is needed?

eveloped guidelines for organic farmers
D
and limited resource farmers, giving these
often neglected groups more pest control

Scientists from all disciplines and states need to
find ways to improve collaboration so that they can
keep track of the success of IPM programs and
work on more high-profile, high-impact projects.

aved homeowners time and money by
Slawns
training them to properly manage pests in
and gardens.

Want to know more?

options.

S

howed schools how to implement
IPM, increasing the number of schools
with effective pest control programs and
reducing pesticide use in school districts.
Safer, cleaner educational environments
have resulted in better school air quality and
fewer student and teacher absences due to
illnesses caused by pest-related allergies.

owered
the
risk
of
groundwater
Lcaused
contamination and human health hazards
by inappropriate pesticide use.

Administrative Advisors:
Tom Melton (extension) David Monks (research)
tom_melton@ncsu.edu david_monks@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
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W-504 (2006-2011)

Biology and
T
Management
of Spotted Wing
Drosophila in Fruits

his project created a national framework for
multistate collaboration, setting the stage for
research and outreach on the most effective,
sustainable control options for spotted wing
drosophila and providing evidence of this
new pest’s importance to state and national
leaders.

Who cares and why?
Spotted wing drosophila (SWD) was recorded on
multiple crops in California during 2008 and 2009
and in British Columbia, Oregon, and Washington
in 2009. Producers of stone fruits (cherries and
peaches) and small fruits (blackberries, blueberries,
raspberries, and strawberries) experienced
substantial economic losses. California growers
reported a 25 percent loss of fresh cherries. Several
California, Oregon, and Washington berry growers
reported 100 percent crop losses in late-ripening
small fruits during 2009, and growers in Oregon
Spotted wing drosophila lay eggs under the soft skin of fresh, ripe fruit.
larvae hatch and grow in the fruit, destroying the fruit’s commercial
reported 100 percent crop losses on fresh peaches. The
value. Photo courtesy of the Upper Mountain Research Station.
The pest subsequently invaded Florida, North
Carolina, Michigan, and beyond. Because of the rapid spread and uniqueness of this pest in the U.S.,
very little information is available on SWD biology, monitoring, and management. Information on
overwintering capability, spring emergence, seasonal abundance, susceptible fruit stages, and detailed
control strategies is needed for local strains of SWD, and information on integrated and sustainable
system-wide control strategies is essential in order to facilitate financial survival of growers.

What has the project done so far?
This project has helped multiple states exchange
information on research and extension activities
needed for management of SWD. Prior to funding
of an SWD Specialty Crop Research Initiative
(SCRI) grant in late summer of 2010, Oregon
State University hosted a stakeholder meeting in
Portland in spring 2010. In the morning session,
20 scientists from California, Washington, Oregon,
Canada, Michigan, and Florida and state, federal,
and private industry representatives participated.
The afternoon session provided 130 participants
with hands-on activities, including identifying
SWD and its life cycle, building monitoring
traps, detecting the pest, reporting data, and

Scientists retrieve trap spotted wing drosphila cider vinegar traps from an
orchard.
W-504 Impact Statement, Page 1

reviewing control options. This session was critical in helping to identify additional funding sources for
research. In November 2010, the SWD SCRI participants met with the stakeholder group to present
research and outreach accomplishments. In March 2011, the SWD SCRI scientists were joined by other
W-504 members for an Adobe Connect conference. Publications are pending from that full-day session
and a new 5-year Education/Extension and Research project to succeed W-504 is being planned.

I m p ac t S t a t e me n t s
acilitated coordination of SWD research and control efforts far beyond the western region
Ftimely
and provided evidence of SWD’s importance to state and national leaders, encouraging
and successful responses to SWD problems.
the most effective sustainable control options for SWD based on effective
Determined
monitoring, susceptible life stages, and timing of control.
eveloped training programs for identification and management of SWD and provided
D
resources to growers. Detection of the pest and the use of thresholds for control before
application of chemicals have reduced the amount of chemicals applied, providing an
economic advantage for growers and reducing environmental and health risks for applicators
and consumers.

What research is needed?
Additional information is needed on biology and
alternate control options, especially for organic
growers. Assessing the value of training and
control programs, both in terms of effectiveness
and economic return, is also needed. Providing
ongoing national coordination of the research and
education/extension efforts for management of
this pest will reduce duplicate efforts and provide
broad benefits to growers and consumers.

Want to know more?
Administrative Advisor:
Stella Melugin Coakley
stella.coakley@oregonstate.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/.

Experiments conducted at the Oregon State University’s fly lab have
helped scientists understand fly biology and control options. Photo
courtesy of Oregon State University.

Edited and designed by Sara Delheimer
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W-1112 (2006-2011)

Reproductive
Performance
in Domestic
Ruminants

I

f technologies developed by W-1112 scientists
are implemented, estimated yearly savings
to the beef cattle industry could exceed $2.5
billion due to increased conception rates,
decreased feed costs, and fewer deaths from
diseases.

Who cares and why?
Poor reproductive efficiency in domestic ruminants (e.g., cattle, goats, sheep) is widely regarded as
the most limiting factor to profitability in animal production systems and is a growing problem in the
West. Livestock production is a critical component of the economic health of western states, and the
U.S. supply of livestock and products is dependent on the production efficiency of western farms
and ranches. The W-1112 project’s primary stakeholders are farmers and ranchers in the West, but the
work has broad applicability to these industries nationwide. Secondary stakeholders are consumers
of animal products, who benefit from reduced prices associated with efficient animal production
systems. Additional stakeholders include citizens of communities in the West whose economies are
improved by their proximity to profitable and sustainable animal industries. This cooperative research
group seeks to bring diverse expertise to bear on factors that limit fertility in ruminants and to provide
products, techniques, and outreach materials for the benefit of animal producers in the western region.

What has the project done so far?
Established in 1970, this project’s original purpose was to
combine basic and applied expertise to determine factors
and develop methods that improve fertility of domestic
ruminants in western states. The project now involves
scientists from 18 states where more than 50 percent of
the nation’s breeding cows (beef and dairy) and 64 percent
of its breeding ewes exist. The original philosophy and
mission—to conduct cooperative multi-state research
that provides product and technique development and
Geary, a USDA scientist, performs an ultrasound on a
outreach for the benefit of animal producers in the western Tom
pregnant cow. Photo courtesy of USDA.
region—continue to guide the group. From 2006 to 2011,
project participants generated 349 refereed publications and technical bulletins and seven book
chapters. The group also presented a symposium of research findings to a nationwide audience of
livestock producers at the 2007 Beef Improvement Federation Meetings in Fort Collins, Colorado.
Related current and previous research by project participants continues to be based on the premise
that applied research experiments stem from a foundation of previous basic research studies.

W-1112 Impact Statement, Page 1

I m p ac t S t a t e m e n t s
esigned more effective estrus synchronization methods and new protocols that increased
D
pregnancy rates through artificial insemination by 10 to 15 percent. Using this approach with
10 percent of U.S. beef and dairy cows could result in an overall economic impact of greater
than $400 million to the U.S. cattle industry and allied industries.

dentified animals that most effectively use feed resources (i.e., they eat most of the predicted
Ithe
amount of feed), saving producers $20 to $40 per cow. On a national basis, this technology has
potential to save cow-calf producers $800 million to $1.6 billion in annual feed costs.
a vaccine for epizootic bovine abortion that could save beef producers in California
Developed
alone $10 to $15 million annually due to increased numbers of calves born.
methods to control bovine viral diarrhea virus that could save U.S. cow-calf
Developed
producers $481 to $632.5 million annually by increasing calf viability.
ecommended U.S. Food and Drug Administration approval of progesterone CIDR (controlled
R
intravaginal drug release) use in sheep, which would give producers a way to increase
pregnancy rates, shorten lambing intervals, and reduce the number of open ewes in a flock.
that selecting calves based on temperament can increase weaning weights by 5
Determined
to 6 percent and provide a 15- to 18-pound weight gain advantage in stocker calf operations.
ained a better understanding of mechanisms that affect early embryonic loss, animal
G
reproductive behavior, gamete quality, and prenatal programming, which will dramatically
increase the pounds of marketable animals/product for producers, increasing their profitability.
that increasing pregnancy rates by 20 percent would result in a higher number of older,
Found
heavier, and more valuable calves at weaning.

What research is needed?
In spite of significant improvements, reproductive
efficiency is still widely regarded as the most limiting
factor to profitability in animal production systems.
Further work in this regard is still the number one
priority of this project.

Want to know more?
Administrative Advisor:
Milan Shipka
mpshipka@alaska.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/.
Edited and designed by Sara Delheimer

A researcher prepares a sperm sample for artificial
insemination in a Suffolk ewe. Photo courtesy of the
University of Wyoming.
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W-1167 (2006-2011)

The Changing
Landscape
of Women in
America

T

his project improved the understanding of
work-family variables for female ranchers
and farmers, female professionals, and female
immigrants in the U.S.; gave these women
resources and strategies to help them balance
work, family, and personal time; and provided
information to human resource departments,
service providers, and corporate decision
makers to help them develop more effective
policies and interventions.

Who cares and why?
Women comprised 49 percent of the U.S.
workforce in 2003. Three critical but understudied subpopulations in the workforce
include: female ranchers and farmers, female
professionals, and female immigrants. In the last
25 years, the percentage of all U.S. farmers who
are women more than doubled, rising to over 11
percent. Around 55 percent of all professional
workers in the U.S. are female, and in 2001, over
half of the more than 1 million immigrants
admitted to the U.S. were female. While they
play an increasingly vital economic role in their
Women have been a critical part of successful agricultural operations
and households for centuries. Photo courtesy of USDA.
communities, these groups lack role models and
social and career blueprints and must forge unique pathways toward fulfillment in their work, family,
and personal lives. Relying on popular and local media for guidance, working women often confront
stereotypical portrayals of women. It is unknown whether the messages embedded in popular
and local media are applicable or helpful to these three groups of women. This project sought to
1) identify the questions, challenges, and needs of the three target populations related to work,
family, and personal lives; 2) determine the media messages they receive regarding these arenas;
and 3) assess the extent to which these messages help or hurt in the struggle to achieve healthy
work, family, and personal lives. This research provides a better understanding of how to support
these traditionally underserved populations of women who have a high intensity of commitment
to their jobs and careers and are playing increasingly vital economic roles in their communities.

What has the project done so far?
Project participants have facilitated more than 20 focus groups with approximately 175 subjects total.
With these focus groups, W-1167 researchers have been able to look at the types and amount of media
the women view, what household and professional roles they play, the issues and challenges they face,
and the ways they define personal fulfillment. The focus groups have helped researchers examine
patterns among women who have different types of employment, communities, and ethnicities. The
team has presented their research at professional conferences, published journal articles and a book
chapter, and shared data with legislative groups.
W-1167 Impact Statement, Page 1

Impact Statements
understanding of work-family variables, helping researchers determine effective ways
Improved
to measure and examine the experiences of women in the target groups.
ecommended research-based strategies that help women in the three target groups
R
effectively address the challenges of balancing work, family, and personal time, such as
improving financial resources, seeking family-friendly policies in the workplace, and finding
support from family, friends, and online resources.

practical information to corporate decision makers (e.g., in human resource
Provided
departments) who develop and implement workplace policies that impact families.
rovided information to service providers such as counselors, therapists, educators, and
P
Extension personnel who work with the target populations of women so that they can develop
more effective intervention strategies and more successfully address challenges.

What research is needed?
The information about balancing work, family, and
personal time that evolved from this qualitative
research needs to be developed into hypotheses
and quantitatively tested for further validation of
the findings.

Want to know more?
Administrative Advisor:
Jim Christenson
jimc@ag.arizona.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/.

Female immigrants often play vital roles in their communities’
economies. This woman attends a New Citizens Celebration with the
Fleets and Facilities Department of Seattle. Photo courtesy of Seattle
Municipal Archives.

Edited and designed by Sara Delheimer
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W-1173 (2006-2011)

Stress Factors of
Farm Animals
and Effects on
Performance

T

his project has enhanced our understanding
of stressors that impact domestic farm
animal productivity; of factors that act as
intermediaries to stress responses; and of
management practices that can relieve stress
within the environment to enhance animal
comfort and maintain a secure, productive,
and low-cost food supply.

Who cares and why?
Environmental and management stressors erode efficiency and
cost livestock production enterprises billions of dollars annually
in lost potential profitability. For example, in the absence of
heat abatement measures, total losses across all animal classes
averaged $2.4 billion annually as of 2003. Of the total, reduction
in milk production potential represented a major portion of the
losses to the dairy industry, which average between $897 million
and $1.5 billion. Adverse weather conditions, including the effects
of hot and cold climatic conditions, are particularly difficult for
confinement beef cattle feeding enterprises.

What has the project done so far?
Outputs of the project’s collaborations are documented by the
researchers’ commitment to dissemination and publication of
research results via national and international activities in the last
four years. Project members have published 97 peer-reviewed
manuscripts and 144 other scientific papers. Nearly all of these
documents contain shared authorship among participating project
stations. Ongoing accomplishments of the group are a result
of interactions among research scientists trained in a variety
of disciplines and with expertise in a broad range of livestock
species. This comparative and multi-disciplinary approach
uniquely facilitates the expansion of research capabilities among
The U.S. dairy industry loses around $1 billion each
group participants. Project researchers are regular participants
year as a result of heat stress. “Cow showers”
and/or invited speakers in special sessions and symposia on
may help reduce this stress by giving animals the
opportunity to use water to cool down. Photo by
the biology of stress in livestock at national and international
Sylvia Wright/UC Davis.
meetings. They have published collaborative review articles
aimed at addressing updates and/or changes in guidelines for livestock and are working collaboratively
on resource materials for a textbook, Thermal Biology of Domestic Animals, to be published in 2012.
Members routinely share resources and expertise in research, and this has led to significant interactions
among project participant laboratories, multi-institutional research projects, and joint meetings
with other multi-state working groups with related focus areas. The collaborative interdependence
among stations originally envisioned for multi-state projects is prominent in this research group.
W-1173 Impact Statement, Page 1

Imp a ct Sta tem ents
dvanced understanding of the biology
A
of stress response components and
measures of animal well-being, giving
researchers a basis for predicting when an
animal is under stress or distress and in need
of attention.

dentified management practices that
Ithe
improve animal environments and reduce
potential for animal stress.
hared information and recommendations
Sreduce
with farmers and industries, helping them
animal stress and increase animal
productivity, resulting in increases in net
income for livestock enterprises.

Researchers study shade use to understand how environmental
conditions can be modified to reduce stress on dairy cattle. Photo by
Cassandra Tucker.

What research is needed?
The future research needs for this group are to identify strategies for developing and monitoring
appropriate measures of animal stress and well-being; assess genetic components, including genomics
and proteomics, of animal stress and well-being; and develop alternative management practices to reduce
stress and improve animal well-being and performance. These research needs will be addressed through
collaborative research efforts by participating members of W-1173.

Want to know more?
Administrative Advisor:
Larry Curtis
larry.curtis@oregonstate.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/.
Edited and designed by Sara Delheimer

W-1173 Impact Statement, Page 2

WCC-1006 (2006-2011)

Management
of the
Mexican Wolf

T

his project brought scientists and managers
together in a venue independent of agency
or local politics. The group set research
priorities, enhanced the research needed
for better management and recovery, and
advised Mexican wolf management efforts
based on the results of the latest research.

Who cares and why?
The management and recovery of the translocated
Mexican wolf in Arizona and New Mexico is the
responsibility of the U.S. Fish and Wildlife Service
(FWS) and state and tribal wildlife departments.
Many of the decisions made regarding wolf
management and research are guided—and often
hampered—by politics. There is a need for a
research team independent of federal, state, tribal,
and local politics to be able to study Mexican
wolves so that better and unbiased data can be
collected to enhance the data provided by state
and federal biologists. The Mexican wolf recovery
program is one of the most expensive in the U.S., and considerable data are still needed so that
informed recovery decisions can be made with the best information available. Millions of dollars can
be allocated elsewhere once successful recovery occurs. The cooperation of this project’s independent
group of scientists will assist with the timely management and recovery of this endangered wolf.

What has the project done so far?
From 2006 to 2011, the project team met yearly.
Participants included researchers and managers
from federal (U.S. FWS, U.S. Department of
Agriculture, U.S. Geological Survey) and state
(Arizona Game and Fish Department, New Mexico
Department of Game and Fish) agencies, as well
as universities (University of Arizona, Texas Tech
University, University of Montana). The annual
meetings fostered communication among agency
managers and biologists and university researchers,
all working directly or indirectly with Mexican wolf
recovery. The discussions allowed research priorities
to be developed in a more structured setting, with
Scientists mapped the locations of radio-collared Mexican wolves from
priorities initiated by managers and conservation
April to June, 2011. Map courtesy of the USFWS.
biologists and relayed directly to researchers. At
the last meeting, group members initiated discussions about obtaining funds for new research projects,
because they see this as the most effective way to add impact to what the team is already doing. Such
WCC-1006 Impact Statement, Page 1

funding would be distributed by the team as seed
funds to new projects that address high-priority
issues. The team believes that this will go far
toward the goal of getting the wolf delisted as an
endangered species.

What research is needed?

Wildlife managers monitor radio-collared Mexican wolves using radiotelemetry. Photo courtesy of USDA.

Imp a ct S ta tem ents
rought together a group of researchers
Bagencies
and managers from federal and state
and universities, fostering better
coordination of Mexican wolf recovery.

W

orked independently
from, but
coordinated
with,
federal
and
state Mexican wolf recovery programs,
enhancing the research needed for better
management and recovery.

S

et research priorities based on input from
federal and state recovery programs to
best improve recovery of the Mexican wolf.

A

dvised Mexican wolf management
efforts based on results of the latest
research on management in the wild,
genetic issues, social aspects, and activities
with the captive breeding program.

Continued coordination for Mexican wolf scientific
research is needed, but for the impact of this team
to be realized, some level of funding needs to be
available to the team (which represents a broad
range of scientific and management expertise).
These seed funds would be disbursed by the
team to new projects to address research interests
identified by the scientific team as relevant to
Mexican wolf recovery. In particular, research is
needed on the low growth rate of the Mexican
wolf population, which is the most significant
issue currently preventing full recovery of this
species. This multistate team determined that pup
recruitment was currently the best research avenue
to pursue. Pup recruitment research would attempt
to assess why recruitment is poor, and it would
attempt to improve recruitment.

Want to know more?
Administrative Advisor:
C. Colin Kaltenbach
kltnbch@ag.arizona.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/.
Edited and designed by Sara Delheimer

An Arizona Department of Fish and Game biologist releases a Mexican wolf. Photo courtesy of AZDFG.
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WERA-066 (2006-2011)

Integrated
T
Management
of Cereal
Arthropod Pests

his project developed new or enhanced
tools and techniques for managing
arthropod pests that damage cereal crop,
helping farmers and cereal breeders confront
the challenges presented by evolution within
pest species and by the establishment of new
pest species.

Who cares and why?
Insect pests, including Russian wheat aphid,
greenbug, and Hessian fly, are serious pests of
cereal crops in the U.S. Since its introduction
into Texas in 1986, Russian wheat aphid (RWA)
has spread throughout the western Great Plains
cereal production area, the Pacific Northwest,
and the desert Southwest. Since 1986, the total
economic damage in the U.S. caused by RWA has
exceeded $1 billion, considering crop loss, cost of
pest control, and lost revenue to rural economies.
Severe economic damage from greenbug and
Hessian fly (HF) occurs throughout the West,
and several other arthropods can also seriously
Russian wheat aphid damage. Photo courtesy of Tom Royer/Oklahoma
impact wheat, barley, and oat production in
State University.
the region. A primary goal of this group is to
share the research needed to comprehensively manage these pests in small grain cropping systems
in the West and to shorten the time from initial research activity to adoption by the end user.

What has the project done so far?
WERA-066 has focused on characterizing differences among RWA biotypes and has developed a
naming protocol that has been widely adopted beyond the committee. WERA-066 has facilitated
coordination among cereal breeders who have developed wheat and barley varieties that are resistant to
RWA. Even though some RWA biotypes have the ability to overcome resistance, resistant crop varieties
have been widely planted. For example, in Colorado, more than 50 percent of all acres are planted with
resistant cereal lines. Resistant cereal lines are being researched for HF, wheat stem sawfly, and wheat
midge. Understanding the nature of damage caused by various biotypes of RWA, HF, and other cereal
arthropod pests is a key factor in developing resistance in cereal varieties that is not rapidly overcome
by the pests. Ongoing studies have yielded important results regarding gene expression in wheat when
fed upon by different biotypes of RWA and HF. Molecular and population genetics studies of several
pest species have shed new light on the formation of biotypes. In 2010, several WERA-066 members
joined a USDA-National Institute of Food and Agriculture Risk Avoidance and Mitigation Program
(RAMP) grant. The WERA-066 members have helped the RAMP project meet their goals, including
WERA-066 Impact Statement, Page 1

pest, disease, and weed surveillance; surveys of regional IPM practices in wheat; and the development of
a website (iWheat) designed to provide real-time regional pest, disease, and weed survey and management
information. This has greatly enhanced the ability of WERA-066 members to engage with the wheat
industry.

Impa ct Sta tem ents
mproved knowledge of cereal arthropod
Iinterested
pests among scientists, farmers, and other
clientele.
onitored for newly introduced pests and
M
the development and spread of more
damaging biotypes.
eveloped new or improved ways to
D
manage cereal pests, including resistant
crop varieties and biological control options.

These practices can be integrated into
reasonably effective pest management
systems for most cereal pests.

What research is needed?
New pest management systems are far from ideal,
and new challenges continue to develop through
evolution within species and establishment of new
species. To develop more effective management
systems, scientists must coordinate additional
research on host plant resistance and susceptibility
and farming practices. In addition, continued
research on the genetics and ecology of pests and
their natural enemies is needed to develop control
tactics that are effective and sustainable in a wide
variety of agricultural settings.

Want to know more?
Administrative Advisor:
Thomas Holtzer
thomas.holtzer@colostate.edu

Colorado State University researcher Scott Merrill mixes aphids with
Cream of Wheat to immobilize them. He will apply this mixture to fields
in early winter and re-sample in the spring to see how well the aphids
survived the winter. Photo courtesy of Scott Merrill.

“Hatcher” winter wheat, a high-yielding, stress-tolerant wheat variety,
is resistant to some Russian wheat aphid biotypes. Photo courtesy of
Colorado State University.

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/.
Edited and designed by Sara Delheimer
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WERA-020 (2006-2011)

Virus and Virus-Like
T
Diseases of Fruit
Trees, Small Fruits,
and Grapevines

his project effectively fostered collaborations
that led to significant advancements in
virus and virus-like disease management for
perennial fruit crops that represent $18 million
annually in U.S. production.

Who cares and why?
Diseases caused by viruses and virus-like organisms
are serious threats to the tree fruit, berry, and
grapevine industries in the U.S. and Canada. Plum
pox virus is the most economically devastating
disease of stone fruits globally; the effects of this
disease alone on tree fruit and nursery industries
has led to $80 million spent in the United States
and $65 million spent in Canada on attempts to
detect, eradicate, and manage the virus. WERA-020
facilitates a reduction in the impact of these kinds
of diseases by providing a unique network that
encourages interaction among regulatory agencies,
researchers, and extension specialists.

Plum pox virus symptoms. Photo courtesy of European and Mediterranean
Plant Protection Organization, France.

What has the project done so far?
WERA-020’s research and education activities
have addressed two fundamental levels of disease
control: 1) understanding disease characteristics
and developing early detection methods that limit
economic damage; 2) supporting quarantines and
programs that exclude diseases from commercial
production areas. In particular, WERA-020
provided much of the expertise for early research
and strategies for the plum pox virus when it was
first diagnosed in 1999. This research has continued
to inform proactive testing in major fruit producing
states, as well as the disease eradication program
Leaf roll virus causes wine grape leaves to yellow and curl at the edges.
Photo by William M. Brown, Jr., Bugwood.org.
currently in progress in New York. WERA-020
scientists have also revealed the causes of diseases that limit blackberry production. With funding from
a Specialty Crops Research Initiative grant, researchers from Arkansas, North Carolina, South Carolina,
Mississippi, and Oregon have identified and studied the viruses involved in yellow vein disease, crumbly
fruit, and decline of blackberry. WERA-020 has become the primary scientific forum for the exchange
of technical information between the centers across the U.S. that are part of the newly formed National
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Clean Plant Network. Better information flow has improved testing methods and operations management,
increasing the availability of virus-tested living tissues that provide genetic resources for breeding
programs as well as cultivated plant varieties for commercial use. In addition, WERA-020 scientists have
developed and distributed virus-free plantings and other propagation sources for nurseries and growers.

I m p a c t S t a t e me n t s
educed economic losses by collaboratively advancing virus disease management for
R
new and emerging pathogens. For example, the California strawberry industry lost $25M
to strawberry pallidosis during the 2003-2004 season, but since the pest was identified and
aggressively managed, the disease has been almost eliminated in the state.

a central role for the National Clean Plant Network by providing a forum for discussion
Played
of regional testing requirements based on regional differences in viruses and their vectors.
rovided regulatory agencies with easier access to up-to-date scientific information, helping
P
them make regulations and decisions that have major effects on crops. Regulatory agencies
used WERA-020 data and advice for acquiring propagation material that is free of pathogens,
creating a more effective quarantine program that encourages compliance with federal
regulations regarding the movement of propagation material.

elped nurseries and growers access new, virus-tested plantings from foreign sources through
H
clean plant programs, giving growers the opportunity to initiate new plantings with the highest
quality plants available and maximize potential crop yield.
reated the national grape registry, providing a single comprehensive site listing all grape
C
plant material available within the U.S. and identifying which material has been certified as
free of grapevine diseases. This registry has made it easier for growers to find plant stock in the
U.S. that meets quarantine regulations and is cheaper than foreign sources.

What research is needed?
As global movement of plant material accelerates, regulators and
scientists must coordinate to identify and respond quickly to new
pathogens and disease situations in new environments. Better
information and tools for diagnosing pathogens and sharing key
signs of threats are needed. New technologies must be evaluated
and adapted to new environments.

Want to know more?
Co-Administrative Advisor:
Hanu Pappu
hrp@wsu.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/.
Edited and designed by Sara Delheimer

More than 10 viruses of blackberries (top, photo
by Julie Falk) have been identified. Diagnosis of
strawberry pallidosis (bottom, photo courtesy of
UC IPM) has led to aggressive pest management
that has nearly eliminated the pest in California.
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WERA-089 (2006-2011)

Potato Virus
and VirusLike Disease
Management

T

his project identified and characterized
new potato disease problems; standardized
testing methods for potato viruses; shared
information with the U.S. and Canadian
potato industries; strengthened relationships
with state certification programs; and
developed cooperative strategies to obtain
funding for potato virus and virus-like disease
management.

Who cares and why?
Virus and virus-like diseases in potatoes in the
western U.S. create a costly situation requiring
limited-generation seed programs and the use of
multiple pesticides to minimize yield and quality
losses in commercial crops. Substantial yield
losses and rejections of seed lots for certification
have resulted in tremendous dollar losses to
growers. Public and environmental concerns
surround the use of pesticides on potatoes. In
addition, potato growers face potential registration
cancellation of key pesticides and the difficulties
of developing new information for re-registration
infected with zebra chip develop unsightly dark lines that
or development of new pesticides. Pest resistance Potatoes
resemble the stripes of a zebra. Photo by Joseph Munyaneza, USDA-ARS.
to current pesticides is always of concern. Loss
of pesticides or pesticide effectiveness will increase yield and quality losses if alternative solutions are
not developed. This group provides a regional forum for collaboration among potato virus disease
researchers and the dissemination of information on control strategies. The group also advises
regional and national organizations, evaluating concerns, recommending policies, and reviewing
quarantine and seed certification issues with the goal to improve plant health and crop sustainability.

What has the project done so far?
Members have organized annual meetings to discuss
current concerns regarding virus and virus-like diseases
occurring in potato crops. This forum has also included
presentations of ongoing research on potato viruses and
virus-like diseases, their vectors, and alternate hosts. In
addition, participants have considered research priorities
for upcoming years. Sub-groups have been formed to
work on specific projects throughout the year, including
development of educational materials, presentations, and
reference sheets.
The potato plant leaf on the left shows symptoms of potato virus
Y infection compared to the healthy leaf on the right. Photo
courtesy of Southern IPM Center
WERA-089 Impact Statement, Page 1

Impa ct S ta tem ents
elped to prevent disease spread and
H
serious damage by responding to reported
findings of viruses (including new and

uncommon strains) in potato fields, quickly
diagnosing the problem, and implementing
the appropriate control tactics.

haracterized new strains of potato virus
C
Y (PVY) and assessed the impact of
infection by these different strains of PVY on
the yield and quality of potato varieties.

dentified the components of the tuber
Idiagnostic
necrotic complex and developed new
tools that allow heightened
confidence that potato seed with internal
necrosis due to PVY will not be used for
planting commercial potatoes. The PVY
survey and the Canadian quality assurance
survey have provided additional information
about the health status of potato seed.

ound that hairy nightshade is a significant
Fwhich
source of potato virus and the aphids
can transmit the disease, leading to
new potato disease control strategies that
include managing the various hosts and
vectors of PVY.

etermined that younger plants are more
D
susceptible to the potato purple top
disease, giving potato growers in the Pacific
Northwest much-needed information for
using timely and appropriate insecticide
applications to control the beet leafhopper
insect that carries the disease, thereby
preventing yield losses and reductions in
potato processing quality.

D

iscovered that zebra chip, a new
and damaging potato disease in the
southwestern and central U.S., Mexico,
Central America, and New Zealand, is
associated with a previously undescribed
species of the bacterium Liberibacter and
is transmitted by potato psyllid insects.
Development of effective management
strategies for the potato psyllid is under way
to minimize damage caused by this potato
disease.

Potato plants showing symptoms of potato virus Y infection. Photo by
Nina Zidack/Montana State University.

What research is needed?
To improve long-term plant health and crop
sustainability, scientists must continue to provide
a regional forum for the exchange of ideas and
collaborative research on potato virus and viruslike diseases. Scientists need to continue to assist
with the implementation of knowledge, methods,
and resources that control potato virus and viruslike diseases. Furthermore, scientists need to share
research results and advise regional and national
organizations and help them evaluate concerns,
review quarantine and seed certification issues, and
develop policies that relate to potato viruses or
virus-like organisms and their control.

Want to know more?
Administrative Advisor:
Donn Thill
dthill@uidaho.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/.
Edited and designed by Sara Delheimer
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WERA-099 (2006-2011)

Molluscan Shellfish T
Broodstock
Management

his project has facilitated discussions among
researchers that have helped modify
current breeding programs to make them
more efficient, relevant, and transferable to
industry.

Who cares and why?
Clams and oysters are the most economically
important groups of mollusks in the U.S. Total
commercial landings of all clam species in 2004
were valued at $117 million. Commercial landings
of Eastern oysters in 2004 were valued at $111
million, and production of Pacific oysters on the
West Coast in 2003 was valued at $63 million.
Diseases and overfishing have contributed to
major declines in the oyster harvest on the Atlantic
and Gulf Coasts. Although the Pacific oyster is
not susceptible to major diseases, losses due to
“summer mortality” have caused considerable
economic damage to the industry. WERA-099
provides a forum for U.S. and international
molluscan geneticists, physiologists, and pathologists
to exchange ideas and information on genetics,
reproduction, diseases, chromosome and genetic
manipulation techniques, broodstock management,
and breeding programs. This coordination allows
researchers to reduce duplication of efforts and
costs; identify research needs for enhancement of
commercial molluscan production through genetic
improvement; evaluate different approaches for
restoration of depleted stocks of native oysters;
and provide industry members with up-to-date
research information that will lead to optimal
broodstock management and breeding programs
to enhance commercial production nationwide.

What has the project done so far?
This project has provided a forum for U.S. and
international molluscan researchers to exchange
ideas and information. Discussions among project
researchers have helped modify current breeding
programs to make them more efficient. Proposal
and research activities have been coordinated

Chris Langdon, Oregon State University’s oyster breeder, keeps track of
the progress of males and females in dozens of families and generations
of Kumamoto oysters. Photo by Lynn Ketchum.
WERA-099 Impact Statement, Page 1

and leveraged. International developments have been factored into U.S. efforts. For example, project
researchers learned from international participants about strategies to transfer selected broodstock
information to industry.

Impact Statements
markers for genetic selection that could be used in more efficient breeding
Developed
programs to produce disease-resistant mollusks.
industry with research on stocks, families, and lines that show improved performance.
Provided
on an international effort to map the genome of the Pacific and Eastern oyster,
Worked
demonstrating the genetic basis of disease resistance, growth, and survival in these oysters.
larval survival related to coastal and hatchery water quality, coastal upwelling, ocean
Studied
acidification, and bacteria that attack oysters.
improved, sterile oysters in cages in Chesapeake Bay, raising interest in oyster
Released
aquaculture.
with industry to develop tools for diagnosing disease status and markers for certain
Worked
desirable characteristics, providing farmers with higher quality oysters.

What research is needed?
The USDA-NIFA funded West Coast Molluscan Broodstock Program has lost
funding and will focus on transferring developed breeding technologies and
improved broodstock to industry. The West Coast USDA-Agricultural Research
Service oyster genetics program will revitalize its genetic research efforts by
developing direct partnerships with industry. These partnerships will use mixedfamily approaches to conduct more sophisticated experiments on larval traits
under more relevant conditions. Better understanding of oyster RNA and
genome should be used to develop high-density silicon chips that can be used
to identify the presence of specific DNA sequences. In addition, testing sterile
planted triploids for disease resistance, shelf life, hybrid vigor, and production
improvement is needed and widespread water quality issues must be mitigated.

A researcher tends to an oyster
nursery. Photo by Lynn Ketchum.

Want to know more?
Participating Scientist:
Christopher J. Langdon
chris.langdon@oregonstate.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/.

By studying the biology and ecology of native mollusks,
researchers can help industry develop effective tools and
methods for maintaining healthy mollusk populations. Photo
courtesy of the Virginia Institute of Marine Science.

Edited and designed by Sara Delheimer
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WERA-1007 (2006-2011)

Curly Top
Virus Biology,
Transmission,
Ecology, and
Management

T

he group’s collaborative research provided
necessary background information on the
curly top virus, developed tools to help with
its management, and kept the disease’s
profile high so that growers and industry
representatives can plan for potential disease
management and do more to successfully
prevent serious outbreaks of the disease
before the planting season is under way.

Who cares and why?
Beet curly top virus (BCTV) is the most widespread
geminivirus (DNA virus that infects plants) in
the U.S. It is endemic in the western U.S. and
causes economic damage to a wide variety of
crops. Transmitted by the beet leafhopper insect,
the virus infects a broad range of host from
many plant families. The leafhopper vector also
feeds and breeds on an extensive range of plant
hosts and can migrate considerable distances.
Management of this viral pathogen and its
leafhopper vector has proven difficult, and a
sustainable management program is needed. Only
when many individuals work together across state
Beet curly top virus (BCTV) infects a variety of vegetable crops including
lines will significant progress in management
tomatoes, beans, potatoes, spinach, and beets--pictured here showing
of BCTV be possible. WERA-1007 meets to
symptoms of infection. Photo courtesy of Colorado State University.
discuss, assess, and prioritize required research
on BCTV genetics, vector biology and genetics, weed ecology, and disease management and to
coordinate interdisciplinary research at a regional level. In addition to this needed coordination, another
expected outcome is that the agricultural industry will know about new research on BCTV as it is
being done, instead of after publication, and will be able to influence the direction of the research.

What has the project done so far?
Several funded collaborative projects on curly top virus were undertaken among group members. One
looked at the transmission of curly top virus by the beet leafhopper to resistant tomato varieties. A
second collaborative project was a screening for resistance to curly top virus in chile peppers, and a third
compared viral infection in insects with plant infection. A collaborative project for 2011 was established
to study the mechanism of resistance to curly top virus in dry beans.

WERA-1007 Impact Statement, Page 1

Impa ct S ta tem ents
mproved communication and collaboration
Iresearchers)
among researchers (including USDA
and Extension personnel.
ept a high profile for the disease,
K
encouraging growers and industry
representatives to plan for potential disease

problems and request more information
about disease potential before the start of
the planting season, instead of waiting to
respond after a serious disease problem
takes over a field.

What research is needed?
The primary research needs are to understand the
reasons for rapid development of new strains of
the viruses that cause curly top disease; develop
additional plant varieties that are resistant to these
viruses; better predict leafhopper population
movement; and develop more cost-effective,
practical methods for disease management.

eported resistance to curly top virus in
R
several host plants, giving growers a
better idea of which crops varieties will be
productive and profitable.

ested the use of management strategies,
Tproviding
such as reflective mulch and row covers,
growers with more options for
protecting crop yield and quality.

onitored disease vector activity and
M
made several reports on disease
incidence in different locations in the West,

helping to track disease spread and target
areas for control efforts.

rovided necessary information on the
P
nature and extent of curly top disease and
vector migration and feeding preferences,

helping scientists and growers predict disease
occurrence. This research also helped
determine the types of plant screenings that
need to occur to better assess potential
disease resistance in new plant varieties.

Want to know more?
Administrative Advisor:
Steven Loring
sloring@nmsu.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/.

Floating row covers are used to protect newly transplanted tomato
plants from beet leafhopper, the insect vector of curly top virus. Photo
courtesy of New Mexico State University.
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WERA-1008 (2006-2011)

Rangelands
West
Partnership

T

his project improved and expanded the
Rangelands West Web portal, providing
cutting-edge, science-based information
on local, national, and global rangeland
ecology and management issues to increase
the economic, environmental, and human
health benefits of rangeland management.

Who cares and why?
Rangelands cover 70% of the land area of the 11 western
states and provide many ecological services, including
forage production, wildlife habitat, watersheds, and
recreation. Rangelands managed by federal and state
agencies are commonly used by livestock operators as a
critical part of ranch systems. Managing and conserving
these lands is hindered by the limited ability of state landgrant universities (LGUs) to provide quality information
and support through the Internet. This requires
collaboration among subject, information, and technology
Covering 70% of the land area, rangelands are the most
experts. The Rangelands West Partnership has brought
extensive class of lands in the western states. Map courtesy of
together rangeland specialists and agricultural and natural rangelandswest.org.
resource librarians from 19 western LGUs to tackle this challenge. By collecting, creating, evaluating,
and organizing relevant data, information, and learning materials, the Partnership provides researchers,
educators, and public and private land managers with electronic access to the full scope of research and
educational information on rangeland ecology, management, and conservation.

What has the project done so far?
For over 12 years, a team at the University of Arizona (UA), made up of rangeland scientists, librarians/
information specialists, and IT experts, has been creating a Web portal of rangeland management
resources. This led to the formation of the Partnership and the Rangelands West portal (http://
rangelandswest.org). The current portal contains a searchable database of around 1,500 publications
and links to news on hot issues, journal articles from the Society for Range Management (SRM), and

Dr. Mitch McClaran shows WERA-1008 members around a 50,000 acre site where over 100 scientists study southwestern agricultural rangeland
sustainability (left). Rangelands provide livestock forage, wildlife habitat, and watersheds that help filter drinking water (right, USDA photo).
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the website for each of the 19 Partnership states. In 2005, the Partnership became a Multistate Research
Project and established and adopted a governing and operating structure. The Partnership has successfully
sought and received funding to support project activities, including stakeholder surveys and training
sessions for Web portal users. In addition, the Partnership received a USDA-NIFA International Science
and Education grant in collaboration with the Food and Agriculture Organization that has supported
a full redesign and expansion of the portal based on the latest technological advances. The Partnership
also gained funding from the UA Libraries’ Strategic Plan funds to complete a needs assessment and
to develop a business plan. To increase awareness of the Web portal, the Partnership has continued to
collaborate with the SRM and has held two symposia at their annual meetings. The Partnership continues
to identify new partners to keep the portal up-to-date and relevant. Currently, agreements are being
negotiated with rangeland societies and universities in Australia, southern Africa, and Mexico.

Impact Statements
more than 40 ranchers and public land managers as part of a USDA Sustainable
Ttorained
Agriculture Research and Education professional development grant, better equipping them
utilize online tools for land management decisions.
urveyed agriculture and natural resource advisors on critical sustainable rangeland
SRangelands
management issues that contributed to the development of the hot topics section of the
West portal.
ed the “Sustainable Rangeland Management—On the Cutting Edge” workshop for 32
Lmonitoring
agriculture and natural resource advisors, exploring issues across the West, including vegetation
programs and invasive species management.
Rangelands West portal and collected usage statistics on site visitations, which
Maintained
numbered hundreds of thousands per year.
onducted an online survey of 196 participants and focus groups sessions with 24 participants
C
on Rangeland Management Information Needs and Preferences. The findings directed
the third phase portal redesign, which included automatic and frequent content updates,

more relevant search results, full-text repositories of documents and images, local information
resources, and networking tools.

the first version of the Global Rangelands/Rangelands West portal at a symposium,
Presented
gaining valuable feedback on how to simplify the interface.

What research is needed?

Want to know more?

To support efforts to expand the focus of the
portal to provide information on rangelands on a
global basis, the Partnership is in the process of
establishing formal agreements with organizations
in Australia, Mexico, and South Africa. In addition,
the new Global Rangelands/Rangelands West
database repository, which already contains more
than 10,000 resources, will be launched in the fall
of 2011. Full site usage analytics will be tracked and
provided in subsequent WERA-1008 reports.

Administrative Advisors:
Bret Hess			
John Tanaka		
brethess@uwyo.edu
jtanaka@uwyo.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/.
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