The

Power
of Nature
Integrated Pest
Management
Helps Midwest Farms Protect
Their Crops, the Environment
and the Food Supply

Dear Friends of Healthy Farms and Healthy Food,

A

t American Farmland Trust, we’ve
been privileged to work with some
of the nation’s top researchers,
institutions, crop consultants and farmers on
developing Integrated Pest Management (IPM)
techniques that protect the environment and
our food supply.
In 1998, the U.S. Environmental Protection
Agency (EPA) established the Strategic
Dr. Ann Sorensen
Agricultural Initiative (SAI) program to help
farmers adopt IPM tactics and measure the impact of those changes
on the environment and human health. The program offered grants
to help farmers, researchers, food processors and other agricultural
professionals reduce pesticide use and increase the adoption of IPM
practices. Due in part to budgetary constraints, EPA is now phasing
out this program.
American Farmland Trust currently manages the SAI grants in
EPA Region 5, spanning six states in the upper Midwest. This brochure offers a glimpse of the program’s many success stories in the
upper Midwest—but similar achievements are taking place all over
the country. At a time when consumers are increasingly concerned
about pesticide residues on fruits and vegetables, these successful
efforts to move away from riskier pesticides are good news indeed.
For decades, public funding for IPM research and education has
generated major economic, environmental and health benefits for all
of us. Depending on the crop, anywhere from 25 percent to more than
90 percent of the nation’s farmers now use at least some tactics developed in IPM programs. The U.S. Department of Agriculture (USDA)
has provided the bulk of funds used for research and implementation
(almost $13 million a year).
Given shrinking state and federal budgets, we are asking everyone
concerned about our farms, food and environment to express support
for IPM programs. As of June 28, 2012, the U.S. House and Senate
Appropriations Committees’ proposals for IPM funding were very
close, suggesting that the 2013 budget will likely match or nearly
match 2012 amounts—but the fight to keep IPM programs alive
will be an on-going effort. To find out how you can help, go to 
www.ipmvoice.org. Thank you.

Every day, our nation’s farmers
deal with blights, insects, worms,
weeds and fungi that can wipe
out entire seasons of vegetables,
fruits and other crops —
endangering farmers’ livelihoods.
   It can be a major challenge
  for farmers to deal with
such threats while avoiding
damage to the environment.
To address this challenge, American
Farmland Trust has partnered with the EPA
since 1996 to help farmers find natural ways
of managing pressure from insects, weeds
and plant diseases. The transition away from
risky pesticides toward biologically based
alternatives is the hallmark of IPM. IPM is a
science-based, environmentally responsible
and economically practical means for
helping farmers protect their plants, water
and soil while staying vigilant to prevent,
reduce and control pest attacks.
Across the country, IPM tactics —from
new methods of scouting for insects or
interrupting their life cycles to computerized
models for predicting disease outbreaks and
infestations— are helping farmers reduce
their reliance on chemicals at a time when
consumers increasingly are demanding a
safer environment and healthier food. But
finding IPM techniques that work requires
ingenuity, research and farmers willing to
experiment in the field.
In the following profiles of IPM projects
in the upper Midwest, we present just a
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few of the many success stories taking
place around the country as farmers and
scientists work hand-in-hand to protect the
environment and grow safe and
abundant food.

The Power of Cooperation
Michigan apple growers rein in the crippling codling moth with
a transformational, area-wide mating disruption program

A

s the well-worn joke goes, the only thing worse than
chomping into an apple and finding a worm inside
is biting into a piece of fruit and finding a
half-bitten worm inside. Chances are that anyone unlucky

enough to find a half-eaten worm in an apple has encountered the larva of a codling moth—one of the most damaging
insects in tree fruit production worldwide.
A non-native species largely unchecked by native predators and parasites, the codling moth lays its eggs on fruit
or leaves. Once hatched, the larvae burrow into the fruit
to feed. That presents a major problem for growers since
very few consumers want to find worms in their fruit, and
U.S. Department of Agriculture regulations (as well as fruit
packers and processors) have a zero tolerance for insect
detection in processed food.
Typically, fruit growers have relied on pesticide sprays
to prevent codling moth outbreaks. However, growers in
western Michigan’s “Fruit Ridge” region—one of the most
productive tree-fruit-growing areas of the world—ran into
serious trouble when the moth developed resistance to
azinphosmethyl (AZM), an insecticide used by the industry
for nearly 50 years.
Harold and Steve Thome of Thome Orchards in Michigan’s Fruit Ridge
region. Generations ago, the family farm had grain crops, livestock
and some fruit. But the farm’s elevation, climate and soil were very
favorable to fruit, and it now solely grows apples.

What Is Integrated Pest Management?
For decades, researchers have
been exploring ecologically sound
techniques that can help manage
threats to the nation’s crops
while using fewer toxic chemicals.
Integrated Pest Management
(IPM) is a sustainable approach to
helping farmers prevent damage
from insects, rodents, plant
diseases, weeds and nematodes
in safer and more cost-effective
ways.
IPM combines age-old farming
practices — such as close
observation and an understanding
of how organisms work together
in nature —with state-of-the-art
technology and scientific research
to put all of the pieces together. If
pesticides are used in conjunction

with IPM practices, the goal is to
minimize their application and only
use those that do not harm the
environment.
Although IPM practices vary by
crop and region, key principles
include:
• Monitoring: Careful observation
and scouting of pest
populations, weather and soil
nutrients to predict potential
problems and avoid using
pesticides when they aren’t
needed
• Prevention and Avoidance:
Actions that help keep pests
from infesting an orchard or
field in the first place, such as

crop rotation or techniques
to reinforce a pest’s natural
enemies
• Control: Methods to control
pest populations, such as
pheromones that disrupt insect
mating or other biological
controls
To learn more, visit
www.aftresearch.org.
Summer 2010 A me ri c a n Farm l an d
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Michigan has approximately 40,000 acres in apples.

The greatest challenge to IPM is the market.
The public wants the grower to use less
pesticide but is not willing to accept any
insect damage on the fruit.
— IPM researcher David Epstein

“We had an epidemic,” says Harold Thome of the 110acre Thome Orchards in Comstock Park, Michigan, a
family business now run by his son Steve. Truckloads of
fruit from Thome Orchards and other growers were being
rejected at packing and processing plants when evidence
of codling moth was found. “It hit us in the pocketbook and
our pride,” Thome says.
Seeing an opportunity to advance Michigan apple IPM
programs using new tools and tactics, Michigan State
University (MSU) researchers started working with fruit
growers in 2004—supported in part by a grant from the
EPA—to see if they could deal with the codling moth
epidemic using an IPM technique called “mating disruption” along with intensive biological monitoring and newer
insecticide chemistries.
Mating disruption involves placing dispensers in
orchards to release sex pheromones (released by female
insects to attract male mates) that confuse male moths and
interfere with the mating process. The practice has been
2

used successfully in other fruit-growing areas, such as the
Pacific Northwest, for years. But the Michigan topography
presents its own unique challenges, with orchards often
surrounded by woodlots and unmanaged natural areas
where insects can flourish and then cross over into orchard
boundaries. As a result, it was especially important for
Michigan Fruit Ridge growers to band together, implementing mating disruption over large contiguous areas to avoid
having borders where volatized pheromone plumes can be
removed by winds and where mated females fly into the
mating disruption plot from outside the area.
“The project required getting everyone to cooperate and
decide they were going to work together,” says IPM research
scientist David Epstein, who worked at the time of the project for MSU but has since moved on to the U.S. Department
of Agriculture’s Office of Pest Management Policy.
Starting with eight growers on 800 acres in 2004, within
four years the project had expanded to encompass approximately 3,000 acres on over 30 farms in western Michigan.
When used continuously in the same orchards for consecutive years, mating disruption helped to lower moth populations over time. Participating growers also had less injured
fruit and reduced their use of insecticides.
“Before mating disruption, I would have sprayed 100
acres five times,” says Steve Thome. “Now I spray 20 acres
four times. I don’t like spraying. I hate it.”

Although distributing the pheromone dispensers by hand throughout the orchards
required extra labor, growers found they
saved money in total by reducing their
chemical sprays and by not losing any
loads of fruit to codling moth damage. For the duration of the project
from 2004 to 2007, no participating
orchards had any truckloads of
fruit rejected.
“Growers are saving a lot of money,” says MSU research technician
Peter McGhee, who ran the areawide mating
disruption project on the ground. “They’re not relying on
chemical companies to tell them what to do. They’re saying,
‘I want to be in control of this now.’”
The success of the project has led to mating disruption

being adopted by the wider Michigan
apple industry. “Over nine to 10 years,
we’ve gone from under 1,000 acres
to over 10,000 acres of Michigan
apple orchards using mating
disruption—about a third of the
industry,” says Epstein.
At a time when codling moth
poses such a threat to the success
of the Midwest apple industry, a more
natural means of controlling it is
good news. “The greatest challenge
to IPM is the market,” says Epstein.
“The public wants the grower to use less pesticide but is
not willing to accept any insect damage on the fruit.”
A grayish insect with striped, bronze-tipped wings, the codling moth
wreaks havoc on fruit growers around the world.
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Industry in Transition
IPM Research Helps Michigan Cherry Growers Search for Solutions

T

art cherries—a key ingredient in processed goods such as pies, jellies and
juice —are largely grown in Michigan,
which produces three-fourths of the nation’s
annual crop. The Grand Traverse area in northern Michigan is the heart of the state’s cherry
country. Its climate and topography on the hilly
shores of Lake Michigan are ideal for cherry
growing, with the lake moderating icy winds in
winter and keeping orchards cool in summer.
When cherry growers nationwide faced
a major transformation after the passage of
the Food Quality Protection Act in 1996, the
change threatened to strike an especially hard blow not
only to Michigan’s $300 million-a-year cherry industry
but also to the entire economy of the state’s orchard-filled
Lower Peninsula. Under the act, the U.S. Environmental
Protection Agency began a phase-out of azinphosmethyl
(AZM), an organophosphate insecticide used in U.S. cherry
production for 50 years.
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With the chemical set to be eliminated
by 2012, the tart cherry industry was left
searching for alternative means of controlling pests — including its two primary foes,
the fruit-destroying plum curculio beetle and
cherry fruit fly—while measuring up to the
zero tolerance policy for worms in harvested
cherries under state and federal law and demanding marketplace standards for blemishfree fruit.
“Trying to survive into the future, we’ve
got a lot of challenges,” says cherry farmer
Mike Van Agtmael of Elbridge Township,
who agreed to participate in a pilot IPM project conducted
in orchards around Michigan to find alternate means of
controlling cherry pests. Located on a ridge near Lake
Michigan and not far from the Manistee National Forest,
Van Agtmael’s proximity to the Great Lakes Basin—which
provides 18 percent of the world’s supply of surface freshwater—places him under increased scrutiny.

Natural Control
Harnessing the Power of Biology to Save Cherry Trees
The efficiency of the mechanical cherry-harvesting machine —
which can harvest 60 to 100 trees an hour— has largely
replaced hand-picking for tart cherry producers, saving them
money on labor costs and reducing the exposure of workers
to pesticides. The machines attach to the trunks of trees,
shaking them to detach the cherries, which are then captured
and cooled in chilled water to preserve freshness.
But in the process, the harvesting machines can damage
the tree bark, creating an entryway for diseases and pests
such as borers, which are attracted to the scent of gum oozing
from damaged stone fruit trees. “They hone in on that smell.
They then lay their eggs where the gum is. When the eggs
hatch, the larvae follow the sap into the tree, where they eat
the tissue that feeds the tree,” explains MSU researcher Mark
Whalon.
If left unchecked, borers can eventually kill their tree hosts.
In the past, growers would spray organophosphate chemicals
on just-shaken trees to prevent borers and other pests from
invading them. But with those chemicals phased out through
the Food Quality Protection Act, the tart cherry industry was
left without a means of dealing with borers.
In an innovative form of “biopesticide-based control,”
Whalon and other MSU researchers figured out a way
to control the borers without chemicals by spraying the
trees with microscopic worms called nematodes (of the S.
carpocapsae strain). “We learned that we could control borers
in the trees with nematodes,” Whalon says. “These nematodes
follow the chemical trail that the borers leave behind in the
tree. They penetrate the borer and release bacteria that kills
the pest— acting as a living pesticide but with no residues.”

MSU researcher Mark Whalon examines a tree trunk at Garthe
Farms for damage.

There are a whole lot of things I’ve been trying to do to create a sustainable system here,” says Garthe.
“I probably wouldn’t be doing it today if it weren’t for the IPM team at MSU and people like them.”
— Gene Garthe of Garthe Farms

For the borer project and more, Michigan fruit grower Gene
Garthe of Garthe Farms has opened up his scenic Leelanau
Peninsula orchard to MSU scientists researching new pest
management strategies. “How many growers will let you take
part of their trees for research?” asks MSU researcher Mark
Whalon of Garthe.
Garthe attended classes on IPM taught by Whalon in the
early 1980s and he would often stay late after class, eager to
learn more about IPM. Garthe has since transitioned much of
his pear, cherry and apple orchards— perched on some of the
best tree fruit soils in the country—to organic, in part at the
request of customers.
“There are a whole lot of things I’ve been trying to do to
create a sustainable system here,” says Garthe. “I probably
wouldn’t be doing it today if it weren’t for the IPM team at
MSU and people like them.”

Michigan fruit grower Gene Garthe has transitioned much of
his crop to organic since studying IPM.
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These IPM projects are so important to our
survival . . . . For the individual grower to try
to do this on our own, we’d be lost. We’re
stretched extremely thin as it is.
— Michigan cherry grower
Mike Van Agtmael

Many other tart cherry growers are in the same boat,
and historically, the cherry industry has responded to
pest management challenges by adopting IPM tactics.
“There aren’t any non-IPM cherry growers anymore,” says
Michigan State University (MSU) entomologist Mark
Whalon, who has been helping the cherry industry find solutions to the removal from the market of AZM, which had
been linked to negative impacts on aquatic organisms in
other states, but never in Michigan despite close scrutiny.
So far, there haven’t been any easy answers. Alternate,
less ecologically damaging pesticides and practices being
considered are significantly more expensive, actually cause
greater ecological damage in many instances and do not
keep worms out of cherries as effectively as the AZM-based
program growers were using. “As we shift these programs
away from AZM, we’re seeing new problems sprout up.

Farmer Mike Van Agtmael enrolled some of his orchards in a project to
study alternate strategies for controlling cherry pests.

You can’t make a change in one place without seeing a
transition somewhere else,” says Whalon. "In this instance,
growers are now having to spray a lot more than they were,
so they're seeing two to three times higher costs, new pests
and the loss of key natural enemies that had been reducing
secondary pests like aphids, mites and even leafrollers."
Van Agtmael’s farm has served as a test case to provide
field data for MSU researchers working to find IPM tactics
that can be adopted by the larger industry. With one “block”
of his orchards dedicated to testing reduced-risk insect
and disease control strategies, a second block employing
conventional strategies acts as the control. As he struggles
to compete with mounting competition from cherry farms
in Poland, which are not bound to Food Quality Protection
Act sanctions, Van Agtmael is grateful for the research
assistance.
“I’m not afraid to make mistakes,” he says. “I just don’t
want to make too many expensive mistakes. These IPM
projects are so important to our survival. We’ve got to find
some way to control fruit fly and plum curculio. Without
the support of AFT and other groups, these projects
wouldn’t happen. For the individual grower to try to do this
on our own, we’d be lost. We’re extremely stretched thin as
it is.”

Tart cherries are a $300 million-a-year industry in Michigan.
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Going Green
While Staying in
the Black
Wisconsin farmers get ahead
by adopting sustainability
standards, IPM and a healthygrown brand.

W

hat does “sustainability” truly mean in agriculture? It’s a word often open to debate. But
vegetable grower Andy Wallendal of Grand
Marsh, Wisconsin, has a definition that sounds solid. To
him, farm sustainability means using a blend of practices
that are socially responsible, best for the environment and
also economically viable.
“You have to be in the black to be green,” says Wallendal,
who co-owns and manages Wallendal Supply, Inc., a family
farm that grows potatoes, sweet corn, peas, snap beans and
soybeans on over 4,000 acres in Wisconsin’s Central Sands
Plains region. “That’s what sustainability means to me. It’s
a lifestyle, but it also has to be a business.”
Wallendal and other Wisconsin vegetable farmers are on
the leading edge of a grower-driven effort that incorporates
IPM into broader sustainability measures. The 16-year-old
program started as a Healthy Grown eco-label adopted
by Wisconsin potato growers in a partnership among the
University of Wisconsin-Madison, the Wisconsin Potato
and Vegetable Growers Association and conservation
groups. In 2010, the program expanded into other crops—

Early Adopters
Coloma Farms Gets Greener
Through Healthy Grown
Coloma Farms
is a 2,700-acre
family farm in
Wisconsin’s
Waushara
County, run by
third and fourth
generation
growers Steve
and Andy
Diercks and
family members.
The Diercks—
who produce
potatoes
and other
Steve Diercks of Coloma Farms
vegetables—
were involved
from the beginning in Healthy Grown, allowing
their farm to be used for on-farm trials that
informed many of the standards now used in the
program.
Through Healthy Grown, the Diercks have
worked to ecologically restore their non-farmed
lands, convert more acres to conservation
tillage and change their herbicide and
fungicide practices, using less toxic chemicals,
adopting more IPM and eliminating their use of
organophosphates.
“We stopped using them when we found out
we didn’t need them. I didn’t like to use that
stuff,” says Steve Diercks. “The most successful
outcome of the program is worker safety. We’re
using a lot less toxic things. I think we’re better
managers now than we were, because we look at
alternatives.
“We’ve been here 50 years, and we’re growing
a better crop than we were 25 years ago or even
10 years ago. We can actually dig in the ground
and find earthworms now. Now we have birds
come in the field. Now we’ve got Sandhill Cranes
eating the potatoes,” he laughs.
Diercks credits IPM researchers at the
University of Wisconsin-Madison with driving
much of the change. “They come up with new
ideas,” he says. “The ideas don’t always work, but
a lot of them do. Without the university, if you
were relying on crop companies, you wouldn’t
do any of this stuff. For the last 30 years, the
extension team has been phenomenal.”

Wisconsin’s glacial soils and cool northern climate provide an ideal
growing environment for potatoes.
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including processed green beans, carrots, sweet corn, peas,
soybeans and field corn—as part of a larger “Healthy Grown
Farms” initiative (although
potatoes are the only crop currently with a formal certification process).
Growers in the program
adopt a whole-farm approach,
working with conservationists
and IPM researchers from
the University of WisconsinMadison to find less-invasive
ways of managing pests while
restoring natural ecosystems
and biodiversity, preventing
soil erosion, conserving water
quality and improving food production.
“It’s a fairly intense standard,” says program coordinator
Deana Knuteson regarding Healthy Grown’s scrutiny of pro-

duction practices from seed to harvest. A bio-IPM researcher
at the University of Wisconsin-Madison, Knuteson was
first hired through an AFTadministered EPA grant to
launch the program.
Healthy Grown potato
farmers have to meet sustainability criteria in multiple
categories while keeping strict
records of their farm practices and undergoing annual
whole-farm audits conducted
by Protected Harvest, an
independent oversight organization. Packing and shipping
companies that participate in
the Healthy Grown program are required to uphold sustainability standards and be certified annually by Protected
Harvest as well.

Biodiversity Boom
Farmers and conservationists work to restore Wisconsin’s
native communities
On most farms, a certain percentage of land is not in
By restoring these native landscapes—through
cultivation. That’s especially true on many Wisconsin
methods such as the use of prescribed fire to reduce
farms, which have a mix of woodlands and wetlands
woody vegetation and stimulate the growth of native
in addition to cropland. That’s why the Healthy Grown
grassland plants— conservationists and researchers
program takes a whole-farm view of all the land on its
hope to restore biodiversity on Wisconsin farms.
participating farms.
“One of the requirements that Healthy Grown
But the program is also doing something else:
farmers have is that they have to work at preserving
helping Healthy Grown farmers restore native
their landscapes,” says program coordinator Deana
landscapes— returning unfarmed land and wooded
Knuteson. In addition to other benefits, such as the
areas to the
improvement
native prairies,
of groundwater
wetlands and
recharge, the
oak-pine barren
restoration
and savanna
of native
communities
landscapes
that existed
provides
predominantly
another IPM
in the state
tool—farmers
over 100 years
and researchers
ago, before
believe— helping
agricultural
them promote
practices, fire
the growth of
suppression,
beneficial native
wetlands
species while
drainage
keeping plant
and logging
disease and
(Left to right) Alison Duff, restoration ecologist for the Wisconsin Healthy Grown Eco-Potato
contributed to
invasive species
Program; Andy Wallendal, vegetable grower; Deana Knuteson, IPM researcher for the
University of Wisconsin-Madison
their loss.
in check.
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The program’s whole-farm approach considers not just
what is happening on tilled acres but also how all of the
other land on the farm is managed, including woodlands
and wetlands. Since starting with the Healthy Grown
program when it began in 1996, Wallendal is relying less
on chemicals and nutrient inputs while learning a lot about
ecology by looking at the natural communities of plants
and wildlife on his farm and finding ways to aid them,
he says.
“I very much like the idea of using IPM,” he says. “Our
farm has a long history of working with IPM on potatoes
since the 1980s. We see IPM as a win-win, as you generally
use softer chemicals while maintaining productivity. It
makes environmental and economic sense. We got involved
in the Healthy Grown program because it seemed like the
natural extension of our IPM work. It all started with the
desire to manage the farm as a whole. This program helps us
do that.”
Ecologically, the Healthy Grown program has been
enormously successful—increasing adoption of IPM by

52 percent and reducing pesticide toxicity by 30 percent
from 2001 to 2007. “We’ve been able to see clearly that
growers in the program have reduced their environmental
toxicity and improved practices over time,” says Knuteson.
The program’s primary test to date has been in the
marketplace: finding partners in the food industry that
demand—and also reward—eco-friendly crop production.
While many processors like the idea of Healthy Grown, it’s
been harder finding processors who will offer a premium to
pay for the sustainable practices, Knuteson says.
Wallendal agrees, saying that one of the biggest challenges of the program has been “getting the word to
consumers so they can vote at the grocery store to promote
IPM-enhanced farms.”
“We were a little ahead of the time with Healthy
Grown,” Knuteson says. “But the program has allowed the
growers to be ahead of the curve—to get rid of the high-risk
pesticides and learn how to farm without them. It’s given
Wisconsin farmers an advantage. Overall, everybody keeps
doing it because it’s the right thing to do.”

You have to be in the black to be green. That’s what sustainability means to me. It’s a lifestyle, but it also
has to be a business.
—Wisconsin vegetable grower Andy Wallendal
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With a Little Help from My Friends
Wisconsin’s Eco-Fruit program connects growers with other
growers to find IPM solutions.

“M

y kids used to have a joke about me standing and looking out the window, wondering
what was going to hit next,” laughs fruit
grower Tom Griffith, who along with his wife Gretchen operates Door Creek Orchard in Cottage Grove, Wisconsin.
It’s an incredibly picturesque farm with fruit trees
planted next to rolling fields and acres of woodlands, wetland and restored prairie. A small farm store sells yarn and
mutton chops from the Griffith’s sheep in addition to pickyour-own berries that attract customers from the nearby
cities of Madison and Milwaukee.
All kidding aside, Griffith—a former high school biology
teacher—speaks to the myriad difficulties of fruit growing,

Blossoming apple trees at Door Creek Orchard in Cottage Grove, Wisconsin
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where a new pest infestation, fruit disease or disastrous
weather event is often just around the corner.
But a program called Eco-Fruit, a partnership between
University of Wisconsin-Madison and the Wisconsin Apple
Growers Association, is helping growers stave off potential
problems to their crops while protecting human health and
the environment.
Known as Eco-Apple when it started in 2003, the program matches growers with IPM coaches, connects growers to each other and offers weekly conference calls during
the growing season where orchardists and IPM experts
share information about pest activity, disease prevalence
and possible solutions.

An IPM monitoring device tracks weather conditions at Door Creek Orchard (left). Apple grower Tom Griffith checks a trap for green fruitworm (right).

“There are so many facets of the program that I benefit
from,” says Griffith. “It just gives me another set of eyes.
Gretchen and I are the chief cooks and bottle washers here.
We can’t always scout for pests when we need to. It’s very
hard for a small grower who’s doing everything already to
get all of the IPM work done. And a lot of people are also
working off the farm too.”
Farmers who participate in Eco-Fruit agree to use
IPM practices instead of spraying pesticides based on a
traditional calendar schedule. Instead, they spray on a more
limited basis depending on the weather, data about pest and
disease levels and other factors. Although trained coaches
advise growers on IPM strategies, growers are an integral
part of the process, advising each other through local
networks.
“When I went to IPM, the biggest change was throwing
away calendar spraying and learning there are a lot of different ways to do things,” says Griffith, who first learned
about IPM 25 years ago while attending fruit school in
Michigan.
“I started trapping,” he explains. “I became more aware
of what I needed to watch out for. I quit using some of the
materials that caused some of the problems. When EcoApple came along, I think it’s gotten me re-energized to get

The more the growers network with each
other, the more they’re willing to listen to
other growers and try new things.
— Eco-Fruit IPM coach John Aue

back into some of the details. It’s been good to hear what
growers around the state are doing.”
In the first five years of the program— started in
part with a grant from the EPA’s Strategic Agriculture
Initiative—participating growers reduced their pesticide
risk by 58 percent and increased their reliance on IPM
strategies by 33 percent.
Jim Lindemann, a Dane County apple grower in one of
Eco-Fruit networks, is now studying to become an IPM
coach. “The real fundamental thing is developing a set of
resources,” he says. “If there’s one skill that’s a prerequisite
for being a good orchardist, it’s knowing where to look for
help. There are answers out there— somebody has dealt
with the problem before.”
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The Eco-Fruit program has since spread to other
states, with the free weekly conference calls open to any
interested growers—both organic and non-organic—in the
Upper Midwest. “The money from AFT and EPA made it
possible for us to build the collaborations necessary to work
with growers. We’ve been able to leverage the funding we’ve
had,” says Michelle Miller, IPM program manager with the

If there’s one skill that’s a prerequisite for
being a good orchardist, it’s knowing where
to look for help. There are answers out
there—somebody has dealt with the problem
before.
— Wisconsin apple grower
Jim Lindemann

University of Wisconsin-Madison Center for Integrated
Agricultural Systems (CIAS).
“That initial bit of funding has had a huge impact,” adds
Regina Hirsch, CIAS outreach specialist.
For Craig Schultz, an apple grower near Chippewa Falls
in Northwestern Wisconsin, the program’s individualized,
grower-to-grower approach helps farmers apply the IPM
knowledge they gain to their own orchards in a less topdown or heavy-handed way. “The program’s been a great
help to me,” he says. “Apple growers are a very independent
group of people. Many have had their orchards for generations. Getting them to change can be a difficult nut to crack.”
“That’s the legacy of this,” adds John Aue, one of the
program’s IPM coaches. “The more the growers network
with each other, the more they’re willing to listen to other
growers and try new things. There’s been more learning
since this project largely because of growers talking to
each other.”

Members of the Eco-Fruit network at Door Creek Orchard

IPM Is Good for Farmers, the Environment and
Our Food
Integrated Pest Management has been proven to
positively impact the environment and human health.
For farmers, there are additional rewards from IPM
practices, including the potential for increased crop
yields, decreased soil erosion and greater profits.
Other benefits of IPM include:
• Protected wildlife, beneficial insects and endangered
species
•	Healthier farm and food products
• Increased protection of the environment, including
soil, water and air quality
•	Safer working conditions for agricultural workers
and their families
When EPA’s Strategic Agriculture Initiative —
which provided funding for the projects profiled in
this report— ended in September of 2011, Assistant
Administrator Stephen A. Owens reaffirmed the
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agency’s commitment to IPM, stating:
In 1998, our Office of Pesticide Programs
launched the Strategic Agricultural Initiative
(SAI) as a pilot project to help growers transition
away from high-risk pesticides and adjust to
the then-new requirements of the 1996 Food
Quality Protection Act (FQPA)…. Now, after a
dozen years, the SAI has largely achieved its
original mission of assisting growers to adjust to
the 14-year-old FQPA, and it is time for our IPM
efforts to move in a new direction…. With ongoing
programmatic support, IPM will continue to be an
important tool for American agriculture…. As we
move forward… we will continue to promote IPM
and sustainable pest management practices in
agriculture, albeit in different ways than before.
We intend to work to identify more flexible, less
stove-piped approaches to meet local agricultural
needs for pest management assistance.

It’s in the Data
Many Illinois apple growers are using an IPM method
that saves them money and reduces their fungicide use
while safeguarding the environment.

S

hirley Blackburn, a small apple orchard owner in
Metamora, Illinois, taught math for 25 years, so she’s
always been comfortable with data and numbers.
Now in her late 70s, Blackburn and her husband Bennie
operate Partridge Point Orchard, a neighborhood pick-yourown farm that sells bags of apples right off the couple’s
back porch.
The Blackburns opened the small orchard in 1979 as
a retirement venture to supplement their pensions. “Any
savings we can make is wonderful for a smaller grower because we really have to watch our costs,” Shirley Blackburn
says, handing over sheets of neatly handwritten pages with
columns of numbers that document the orchard’s chemical
expenditures for the previous five years.
The figures indicate that Partridge Point Orchard has
saved 10 to 15 percent of its total chemical costs since

participating in an IPM program pioneered by Mohammad
Babadoost, a plant pathologist at the University of Illinois
at Urbana-Champaign. Babadoost works with growers to
place “leaf wetness monitors” in their orchards. The electronic, battery-operated sensors mimic the leaf, allowing
wetness to accumulate and recording the wetness level.

Illinois apple orchard owners Shirley and Bennie Blackburn

If you don’t stay on the learning curve, your
costs are going to eat you up.
—Shirley Blackburn of Partridge
Point Orchard in Metamora,
Illinois
Mohammad Babadoost checks a leaf wetness monitor at Partridge
Point Orchard
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The data then helps Babadoost and the orchardists
predict potential disease threats, so spraying is only done
when absolutely necessary. Reducing fungicide and pesticide use on Illinois farms— a major focus of Babadoost’s
research— can be a challenge in the humid Midwestern climate. In addition to the primary pests of apple maggots and
coddling moth, Illinois apples suffer from the spring apple
diseases of scab and fire blight and the summer diseases of
sooty blotch and flyspeck.
Growers typically have to spray chemicals 14 to 16 times
per growing season to control these pests and diseases. “If
you don’t know when that insect or disease is going to be
there, you have to spray,” says Blackburn. “You save a lot of
money by knowing when the insect or disease is there. We
thought there had to be a better way. When we looked for it,
we found it.”
Babadoost developed a formula that helps Illinois growers know when leaf wetness levels indicate that spraying
is needed to prevent disease. “We started this program in
2000. It took me more than five years to come up with the
formula and convince growers that it was working,” says
Babadoost. “We have tested the system in 18 orchards all
over the state. Enough data has shown that it is working.”
Babadoost’s IPM system typically saves growers between two to seven sprays a season for an average of 3.2

sprays. Kurt Christ
of Christ Orchard in
Elmwood, Illinois — a
corn, soybean and
fruit farm that grows
50 varieties of apples
compared to the much
smaller Partridge Point
Orchard’s eight apple
varieties—saw significant savings as well. By
using the leaf wetness
monitor in his orchard,
he eliminated three to
Kurt Christ of Christ Orchard
four sprays a season,
saving over $3,000.
“This program is
more accurate. And in this day and time, we have to be
accurate,” says Christ, whose family sells its apples from
an on-farm store where customers often inquire about the
farm’s pesticide use. “We need more programs like this
and funding to support it,” adds Christ. “The big things are
saving chemicals and health issues. With this program, you
save your sprays and then you don’t keep putting chemicals
in the environment you don’t need.”

Apples are the most valuable fruit crop in Illinois, with more than 300 commercial apple growers and approximately 5,000 orchard acres in the state.
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We need more programs like this and funding

A Simple Solution

to support it . . . With this program, you save

IPM research provides a safe,

your sprays and then you don’t keep putting

simple and cost-effective

chemicals in the environment you don’t need.

answer for horseradish

—	Kurt Christ of Christ Orchard in

growers.

Elmwood, Illinois

Sensor use in Illinois orchards is gradually increasing.
“Every year, we try to sign up a few more,” Babadoost says.
The most limiting factor has been the need for growers to
attach the data logger via USB cable to a laptop computer
in order to read its data. “For us older people, the computer
can be hard. These younger people, they’re born with it,”
says Bennie Blackburn.
That wasn’t the only reason Shirley Blackburn waited
for some time before she was willing to try the program,
after hearing Babadoost present his data on the program at
Illinois Specialty Grower meetings.
“There’s a saying in the medical profession,” she says.
“You don’t want to be the first doctor to try a new procedure, and you don’t want to be the last doctor still doing
the old procedure. I heard about the program and thought,
‘This is interesting.’ But I wasn’t going to be the first person
to try it. If we ruin the crop, that’s it for the year. We don’t
get another shot.”
But Shirley Blackburn cites health reasons as one reason
she decided to try the program. “We live and breathe everything we put out here. So we like to watch what chemicals
we use,” she says. Spraying less frequently also delays
building up a resistance in the pathogen. And now that
she’s tried it, she’s hooked.
“I listened to [Babadoost] for two years before I’d give
him one row to try out the new system,” she says. “When
we got done experimenting, you could not tell which apple
came from which row. That made a believer out of me.
“I applaud Dr. Babadoost for going in and doing this,” she
adds. “He was able to fine-tune this formula so all parts of
Illinois could use it. He brought it down in a way that most
growers could calculate. If you don’t stay on the learning
curve, your costs are going to eat you up. We thank him so
much for doing this project, educating us and holding our
hand through it.”

Horseradish, a root plant from the mustard family,
is an important high-value crop in Illinois, with half
of the commercial horseradish in the United States
grown in the Mississippi River Valley outside East
St. Louis, Illinois.
But fungi and other soil-borne pathogens can
plague horseradish and discolor the white roots,
which are typically grated or ground to release
their strong, pungent flavor. If discolored too
much, an entire horseradish crop can be unsellable.
Fortunately, University of Illinois at UrbanaChampaign researcher Mohammad Babadoost
pinpointed five pathogens that contribute to the
internal root discoloration and then hit upon a
relatively simple, safe solution. He found that the
damaging pathogens could be effectively killed
by treating horseradish “sets”— i.e. the rootstocks
used for planting — with hot water first.
“I found that not only are these pathogens soilborne, but that they came with the actual sets.
In order to control this, you have to clean up the
sets and protect the soil,” says Babadoost. This
environmentally safe treatment of horseradish
is also cost-effective, as it can be done with
equipment readily available to producers.

IPM researcher Mohammad Babadoost with horseradish plants
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Hoop Dreams
Minnesota researchers and growers are finding that high tunnel
greenhouses can help them extend their growing season—and reduce
chemical use.

H

igh tunnels, also known as “hoop houses,” have
been gaining popularity in the upper Midwest in
recent years. The half-cylindrical greenhouse structures provide a way for gardeners and farmers to extend the
growing season of berries, tomatoes and other high-value
crops. With relatively low energy and setup costs, they can
help boost farm profitability while increasing the availability
of locally grown food.
High tunnels and their potential for Minnesota growers
have been a focus of University of Minnesota researchers around the state. Near the state’s western border,
Steve Poppe—a horticulture scientist at the University of
Minnesota’s West Central Research and Outreach Center
in Morris—has been studying high tunnels for an important
reason: to see if the structures can be used to eliminate or

reduce the fungicides, herbicides and pesticides needed in
conventional raspberry production.
His project, sponsored in part by an AFT-EPA grant,
found that high tunnels help upper Midwest raspberry producers in a number of ways. “With fall-bearing raspberries
in high tunnels, you have some degree of protection from
frost and can extend your season,” Poppe says. In addition,
he found that raspberries grown in high tunnels experience
very little fungal growth—which can be a problem in field
production—because they’re protected from rainfall. As a
result, high tunnel raspberries can be grown with minimal
or no fungicides.
“Most pests stay out of tunnels too, except spider mites,”
says Ron Branch of Berry Ridge Farm in Alexandria,
Minnesota, who has been growing berries for 25 years

Ron Branch of Berry Ridge Farm in Alexandria, Minnesota, stands in one of his farm's high tunnel greenhouses.
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Bait and Switch
Seed potato producers use wheat
plantings as a lure to distract
aphids that carry a damaging
potato virus.
Along the border between North Dakota and
Minnesota, the flat plains of the Red River Valley
provide just the right climate for growing seed
potatoes. Seed potatoes are tubers grown specifically
to sprout more potatoes, and it’s important for them
to be disease-free in order to produce healthy plants.
Located at the bottom of what was once Lake
Agassiz, a massive glacial lake, the fertile soil of the
Red River Valley is black and heavy. The region’s long,
cold winters help to kill insects and diseases that
reduce seed potato quality. And the compressed but
intense growing season, with long summer daylight
hours, helps to produce vigorous plants at high yields.
But the region still has its challenges. “Mother
Nature is a much different beast out here,” says Roy
Morrow, the agronomy manager at Black Gold Farms,
a potato-producing company with offices in Grand
Forks, North Dakota, and farm operations in 11 states,
including Michigan, Indiana and North Dakota. “The
challenge is against what Mother Nature will throw
at you.”
A major threat to seed potato growers is potato
virus Y (PVY), a plant virus spread by aphid insects.
To counteract the spread of PVY, Morrow and
Greg Paschke—the manager at a Black Gold seed
potato operation in Forest River, North Dakota—
experimented with planting strips of wheat along the
borders of potato fields and between rows.
The virus-carrying aphids are attracted to the green
of the wheat, Morrow explains, but they do not like the
crop’s taste. “They dive into the edge of the field, get
a bite of wheat and then take off. By attracting them
to the edge of the field, you can also scout and do
border spraying.”
“The wheat planting has been working out really
well,” says Paschke. “Last year I didn’t spray any
insecticide whatsoever.”
Even a large company like Black Gold needs to be
proactive with its IPM practices, Morrow says. “We’re
doing IPM on all of our farms. We have professional
agronomists on each farm making determinations on
what we want to do. You’ve got to be preventative.
We're trying not to do something a certain way just
because that’s the way it’s always been done.”

Seed potatoes at Black Gold Farms in Forest River, North Dakota

Black Gold Farms agronomist Roy Morrow (left) with farm manager
Greg Paschke
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along the shores of the picturesque Lake Latoka, a popular
fishing and boating site. Ever mindful of his environmental
impact, Branch began growing raspberries in high tunnels
for the protection they provide against hailstorms, wind,
weeds, insects and diseases. “I just like to think outside the
box. I like trying different things,” Branch says.
One of Poppe’s projects looked at using wool mulch
in high tunnels to control for weeds, with much success.
Researchers are also studying ways to treat the spider
mites that are drawn to high tunnels without using nonorganic insecticides, and to address the challenge of keeping tunnel temperatures cool, since high temperatures can
set back berry growth.
At Berry Ridge, the high tunnels produced larger than
average berries at higher yields. “We were able to almost
double our yields with the high tunnels and double the size
of the fruit,” says Poppe.
That’s good news for Branch, who prides himself on selling stellar fruit and vegetables out of the farm store in his
garage and at the Alexandria Farmers Market.
“Everybody needs to eat,” he says. “They haven’t figured
out how to grow food out of a test tube yet.”

Everybody needs to eat. They haven’t figured out
how to grow food out of a test tube yet.
—Minnesota berry grower Ron Branch
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Changes in the Weather
IPM becomes even more
important as unpredictable
weather threatens fruit
and vegetable production
throughout the Midwest.
During the
2012 growing
season, farmers
throughout
the Midwest
experienced
erratic spring
weather—followed
by summer
droughts—that
devastated many
crops.
Michigan
cherry
growers
Wisconsin orchardist Jim Lindemann
experienced their
biggest losses in decades after an unusually
warm March caused trees to bloom early before
being killed by freezes in April. And in July 2012,
Wisconsin Governor Scott Walker declared a
state of emergency in 42 counties after a drought,
which crippled farms throughout the country,
threatened to ruin the state’s corn and other
crops.
“Michigan farms are seeing more frost, more
hail damage and more wind damage in recent
years,” says IPM researcher David Epstein.
“And early warm weather in spring that causes
buds to form before winter comes back and
kills everything. Because of the unpredictable
springs we’ve had, models are not as effective.
Diseases are completely driven by temperature
and moisture. Everything is affected by climate
change.”
Wisconsin farmers also report experiencing
unpredictable, and sometimes extreme, weather
that points to the continuous need for IPM
research in order to deal with the changing
realities of climate change. “The lower range of
temperatures in our orchards is moving up. There
are fewer killing days for pests. That’s just one
of a myriad of examples,” says Wisconsin apple
orchardist Jim Lindemann.
“These orchards are changing before our eyes.
We could end up with new species of pests that
we’ve never seen before,” adds Wisconsin IPM
consultant John Aue.

Weather Advisory
Indiana’s Melcast system provides critical weather-based data to help
melon growers manage disease and cut down on fungicide.

Y

ou might not realize it while driving past the flat
fields of corn, soybeans and wheat that cover
the majority of Indiana’s agricultural acres. But
Indiana—especially the Southwest portion of state—is also
melon country. Indiana has approximately 10,000 acres
of melons (80 percent in watermelon; 20 percent in musk
melon), which grow well in the state’s extremely sandy soils.
In the heart of muskmelon and watermelon territory,
researchers at the Southwest Purdue Agricultural Center in
Vincennes, Indiana, are helping melon growers control disease and reduce fungicide use through a unique weatherbased advisory system called Melcast.
With 10 weather stations placed around Indiana—and
two in Kentucky —Melcast uses hourly readings of leaf

Watermelons are often started in high tunnel or low tunnel greenhouses before being transferred to the field.
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It is a gamble for growers every season. I think
we play an integral part in helping feed the
country.
—Southwest Purdue Agricultural
Center horticulturist Shubin Saha

wetness and temperature data and disease models to help
melon growers determine the best time to apply fungicides
in order to manage foliar (i.e. leaf) melon diseases like
gummy stem blight, anthracnose and Alternaria leaf blight.
“If you’re a grower, you can get on your computer seven
days a week and check the system,” says Dan Egel, a Purdue
University Cooperative Extension Service plant pathologist who conducts research on disease problems that affect
Indiana growers. For farmers who aren’t Internet savvy,
Egel reads the forecasts into the phone five days a week.
And in part for the region’s many Amish growers without
use of technology, Egel mails out a weekly newsletter that
explains “what we’ve been seeing.”
Growers use MELCAST to help them decide whether or
not a fungicide application is required. “In an average year,
they’ll save two to three applications per year at probably
$40 to $50 an acre,” says Egel. “They have to pay for the
material and pay someone to apply it, so the savings add up
real quick.”
An AFT-EPA grant helped expand the number of Melcast
stations, and Egel guesses there are now approximately 100
to 200 growers using the system, which was developed by
Purdue plant pathologist Rick Latin. “The grant helped us
expand at a critical period,” Egel says.
The savings that growers achieve using the system— and
the benefits to the environment— are critical at a time
when grower practices are increasingly scrutinized. “Food
safety issues are increasing costs for growers,” says Shubin
Saha, a Southwest Purdue Agricultural Center horticulturist. “I think this information is extremely important to help
people. It is a gamble for growers every season. I think we
play an integral part in helping feed the country.”

Purdue researcher Dan Egel examines watermelon plants in a
greenhouse.
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Glossary of IPM
Beneficial Insects

Monitoring/Scouting

In agriculture, beneficial insects are species that perform
valued services like pollination and pest control. In contrast, insects that hinder crop production are classified
as pests. One IPM strategy involves promoting beneficial
insects by supporting their living conditions.

Pest monitoring is a cornerstone of IPM, allowing growers
to identify pests and determine if enough are present in an
area to warrant a costly treatment. This helps to remove
the possibility that pesticides will be used when they are
not really needed.

Biodiversity

Nematodes

Increasing the biodiversity in an agricultural system by
encouraging many different species of plants, animals and
insects to co-exist is an IPM tactic. Biodiversity can help to
minimize pest outbreaks by reducing the risk that any one
species will become a major pest problem.

Biopesticides

It’s estimated there are about a million species of nematodes, roundworms found in nearly every ecosystem from
marine environments to soils. In agriculture, nematodes
can be both beneficial and detrimental to plant health.

Organophosphates

Biopesticides are natural occurring substances— such
as animals, plants, fungi, bacteria, viruses and certain
minerals—that control pests through non-toxic means.
By contrast, conventional pesticides are generally synthetic
materials that directly kill or inactivate a pest.

This class of chemicals affects the nervous system by
disrupting the enzyme that regulates acetylcholine, a neurotransmitter. Organophosphates are the basis of many
insecticides. The EPA has banned most residential uses
of organophosphates and placed restrictions on their
agricultural use.

Food Quality Protection Act (FQPA) of 1996

Pheromones

The most comprehensive overhaul of the nation’s pesticide and food safety laws in decades, FQPA fundamentally
changed the way pesticides are regulated. The act created a
single, health-based safety standard for pesticide residues
in food and the environment.

Functional Ecology
Functional ecology measures the diversity of insects, mites
and soil microbes—along with assessing overall tree stress
levels—to evaluate the condition and health of an orchard
system.

Integrated Pest Management (IPM)
IPM is an effective and environmentally sensitive approach
to pest management that relies on comprehensive information about pest life cycles along with control methods that
manage pests with the least possible hazard to food, human
health and the environment.
Mating disruption
Mating disruption is an IPM technique that involves releasing synthetically produced insect pheromones in large
amounts to confuse males and limit their ability to locate
females. The technique is often supplemented with intensive monitoring of pest populations and limited spraying.

Pheromones are a class of chemicals that insects and other
animals release to communicate with other members of
the same species. In IPM, pheromones can be used to trap
insect species for monitoring purposes; to mass trap and
remove them from the breeding population; or to “confuse”
and thus disrupt the mating capacity of certain insect
populations.

Strategic Agricultural Initiative (SAI) program
SAI was a partnership between EPA and the agricultural
community that provided grants to help agricultural producers adopt IPM practices and transition away from
certain pesticides. From 2003 to 2006, SAI helped to implement IPM strategies on over 1.2 million acres of farmland,
reducing higher-risk pesticides on those acres by 30 percent.

Trapping
In IPM, the monitoring of pests must begin before the pests
become a problem. Insect traps checked at regular intervals
allow growers to monitor and control pest populations before they get out of control. Traps can help detect influxes
of pest species from one geographic area to another.

Weather Monitoring
Weather factors—such as rainfall, dew and daily temperatures—play a critical role in plant disease and insect development. In IPM, weather monitoring involves recording
and analyzing weather data and using models to help producers make informed decisions about pest management.

All of the projects in this brochure were funded through assistance agreements between
American Farmland Trust and the U.S. Environmental Protection Agency.

While there have never been any ‘silver bullets’ in crop protection, the
Food Quality Protection Act forced growers to consider alternatives to
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Washington, DC 20036
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www.farmland.org

those pesticides that would no longer be available and to take a more
comprehensive view of their pest and disease management efforts as well.
Our work with American Farmland Trust over the past 10 years enabled
growers to participate firsthand in research that might otherwise have never
been demonstrated. Moreover, growers put pest and disease management
innovations into practice and reduced their environmental impact at the
same time.
— Seth Dibblee, Region 5 Strategic Agriculture
Initiative Coordinator
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