


Farmers, school systems, homeowners and many industries

face a battle every day. As insects, diseases and weeds invade land resources, those who
fight them seek support. Often fighting alongside them are research and extension special-
ists who continue to delve into the “why’s and how-to’s” behind pest management prob-
lems. These specialists spend days in the field observing insect populations and develop-
ing methods to control them, visit schools to train maintenance personnel about preventing
pest problems to reduce the need for chemical treatments, or study plant diseases to learn
how they strike.

Behind the scenes, the Southern Region IPM Center helps to provide the armor those spe-
cialists need to continue fighting their battles. Whether Georgia researchers need support
for a honey bee program, Virginia Extension needs financial assistance to produce a new
insect guide, or 1862 land grant representatives want a way to springboard collaboration
with their 1890 land grant counterparts, the Southern Region IPM Center provides an ave-
nue between those directly facing pest management issues and sources of support avail-
able to them.

With dwindling resources and growing needs in the mid 1990s, the United States Depart-
ment of Agriculture (USDA) conceived a network of regional centers that would serve as a
focal point for team building, information exchange and stakeholder involvement. These
centers were to serve as a liaison between USDA and stakeholders in each region. In addi-
tion, the centers would streamline and manage funding sources from USDA and other
grant agencies to encourage research and education activities addressing each region’s
priorities. These centers, in the northeastern, southern, north central and western regions,
began operating in September 2000.

The Southern Region IPM Center serves thirteen states, from Virginia to Texas, and two
territories, Puerto Rico and the Virgin Islands. The Center collects information about the
needs in the region and works with IPM program coordinators to facilitate projects or fund-
ing for projects to meet those needs. In addition, the Center passes along information
about new funding opportunities and shares news about pest threats and upcoming
events.

Some of the Center’s activities include:

Management of the IPM Pest Information Platform for Education and Extension (PIPE)
State Contact projects

Pink Hibiscus Mealybug workshop

Pest Management Strategic Plans and Crop Profiles

"The goal of the National IPM
Program is to improve the eco-
nomic benefits of adopting IPM
practices and to reduce poten-
tial risks to human health and
the environment caused by the
pests themselves or by the use
of pest management practices.”

The National Road Map for Integrated
Pest Management, 2004.




Methyl bromide alternatives workshops

EPA BEAD staff training

Collaboration meeting for 1862 and 1890 land grant universities
Grant writing workshop

Emergency needs funding
Southern Region IPM grants for research, extension and evaluation pro-
jects

Following the National IPM Road Map

In 2004, as a result of two years of development by IPM experts, practitioners
and stakeholders, a document called the National Road Map for Integrated
Pest Management articulated goals for IPM programs in the US. The IPM
Road Map ensures that IPM programs improve economic benefits and protect human health and the
environment (National IPM Road Map, 2004). To follow the goals of the IPM Road Map, the Southern
Region IPM Center supports research, education and extension programs seeking integrated pest man-
agement systems. Since the IPM Road Map includes IPM in homes, institutional facilities and natural
wild land areas, the Center responds by addressing new issues, whether they involve collaborating with
partners to battle new invasive species, providing resources to states to hold grantwriting workshops, or
joining in new partnerships to support IPM in agriculture, schools or natural wild areas.

The states and territories in the southern region follow the IPM Road Map as well, responding to the
needs of their agricultural, urban, and industrial communities. The Southern Region IPM Center works
with each state’s IPM Coordinator and State Contact to support new IPM initiatives as they emerge.

The pages of this report contain stories of successful IPM projects in southern region states—stories that
detail their efforts and highlight collaborations that often cross state lines and sometimes regional
boundaries.

Advisory Council and Steering Committee
The SRIPMC relies heavily on input and suggestions from its Steering Committee and Advisory Council.

Advisory Council

The Advisory Council determines needs and suggests general priorities for programs based on surveys
and other data based on stakeholder opinion; suggests new/innovative focus areas for Center activities;
and helps develop and promote interaction with stakeholder organizations. The Council consists of 25-
30 members and meets twice a year. The Advisory Council develops a prioritized list of regional needs
and recommendations for research/extension programs to meet these needs. Advisory Council member-
ship rotation broadens input.

Steering Committee

The Steering Committee consists of approximately sixteen members that meet semi-annually. The
Steering Committee sets policy for the Center, provides guidance for executive decisions and adminis-
trative management, determines how to implement suggestions from the Advisory Council, and deter-
mines the application of priorities to Center efforts through the selection of activities that promote the
focus areas recommended by the Advisory Council.

Representation on SRIPMC’s Advisory Council and Steering Committee includes:

State IPM Coordinators

State Contacts

Southern Plant Diagnostic Network

U.S. Government Agencies such as EPA and USDA
Commodity / Grower Organizations

Environmental Organizations

Food Industry

Agricultural Chemical Industry




Southern Region IPM Center Accomplishments

o Management of the IPM Pest Information Platform for Education and Extension (PIPE)
In 2004, a national effort began to provide near real-time IPM information about soybean rust (SBR),
a new (to the US) disease pest of soybean and other legumes. Now named the IPM PIPE, the sys-
tem has added components addressing disease pests of other legume crops and soybean aphid on
soybeans.

o State Contact projects
The primary contact for regulatory questions from federal agencies related to pesticide regulation and
other pest management issues, a state contact covers almost every state in the South, with two states
added to the state contact network in 2006: Louisiana and South Carolina.

e Pink Hibiscus Mealybug workshop
At the request of CSREES, in 2005 SRIPMC assumed leadership and management responsibility for
the project “Early Detection and Rapid Response System for the Pink Hibiscus Mealybug through Edu-
cation, Training, and Implementation of Integrated Pest Management” to train first responders.

o Pest Management Strategic Plans and Crop Profiles
In 2006, SRIPMC’s Enhancement Grants funded the development of several crop profiles and Pest
Management Strategic Plans (PMSP). States receiving awards for crop profiles included Virginia
(swine, greens, collard, turnip and sweet corn), Florida (aquatics, sugarcane, radish), and Oklahoma
(spinach, winter canola). A 2006 IPM Enhancement Grant also funded a national PMSP for green-
house tomatoes.

e Methyl bromide alternatives workshops
In response to the methyl bromide phase-out mandated by the Federal Clean Air Act and the Montreal
Protocol on Substances that Deplete the Ozone Layer, SRIPMC hosted workshops in Raleigh in Febru-
ary 2005 and March 2006 to provide training for county Extension agents in methyl bromide alternatives L
and their application in a number of southeastern states. Another workshop in December 2005 helped
representatives of the country ham industry prepare research plans for pest management alternatives.

e EPA Biological and Economic Analysis Division (BEAD) staff training
With support from an EPA grant, Dr. Jeanine Davis, NC State, and SRIPMC Associate Director Steve
Toth conducted a training for EPA Biological and Economic Analysis Division staff on production and
pest management in specialty vegetable and herb crops.

e Collaboration meeting for 1862 and 1890 land grant universities
Acting on a suggestion by the SRIPMC Advisory Council, Center staff coordinated and facilitated a
meeting in Indianapolis in September 2006 for representatives from each 1890 and 1862 land grant
university to enhance collaboration between the two institutions in each state. Although some attendees
expressed a concern about finding funding, most lauded the effort. In fact, Oklahoma’s 1862 land grant
institution and 1890 institution have begun a project together—a collaboration that directly resulted from
that meeting.

e  Grant writing workshop
SRIPMC and Clemson University collaborated on a grantsmanship in IPM workshop for faculty of Clem-
son and the University of Georgia. The 30 participants rated the workshop as a 4.7 on a scale of 0
(worthless) to 5 (great), the workshop successfully explained the selection process and gave useful
tips.

e Emergency needs
SRIPMC provides modest funding and occasional staff support through our “Critical Issues” program.
Projects are funded if they are deemed worthwhile by SRIPMC staff and the Steering Committee, and if
funds are available at the time of the request. For example, in 2006, SRIPMC gave staff support to a
research project on woolly adelgids in the Appalachian mountains, the Partnership for Saving Threat-
ened Forests.

e Southern Region IPM grants for research, extension and evaluation projects
In 2006, Southern Region IPM grants funded a total of nine research and extension projects, for a total
of $804,590. A total of 42 proposals were submitted, with total funds requested of $4,849,269.

Funded by U.S.
Department of Agriculture,
Cooperative State Re-
search, Education, and
Extension Service




Southern Region
State Projects




If the perfect orange exists, it would be the Satsuma
mandarin. Its sweet, delicate fruit is gently encased
by a thin, leathery skin that easily separates from
the fruit. Adapted to soils in Alabama, Satsumas are
a familiar sight on the coast. Because temperatures
less than 23 degrees Fahrenheit can injure or kill the
trees, however, the fruit is rarely found in markets
abroad. But their easy peeling, virtual seedlessness
and sweet taste has made them highly popular—so
popular that Alabama has made them the main fruit
offered in their schools.

The younger market for Satsumas made finding
alternative ways to controlling their pests a priority
for Alabama. Because Satsumas are so fragile, they
are highly susceptible to damage by pests, dis-
eases, cold weather and handling. According to
Alabama’s IPM Coordinator, Henry Fadamiro, a
hard freeze can practically wipe out an entire crop.
However, efforts by Dr. Robert Ebel, a fruit breeder
at Auburn University, to develop cold-hardy cultivars
and improved tree protection methods have began
to yield results.

Satsuma mandarins exhibit damage from pests.

But even though growing them is such a challenge,
their increasing popularity and their historical signifi-
cance—the Satsuma has been grown in Alabama
since the early 1900s—has made them an important
crop for the state, so important that the state and
federal governments have begun to provide assis-
tance to farms that grow them, in particular in the
area of new markets development. In fact, the feder-
ally-funded Farm-to-School program has made the
Alabama school systems a major buyer of Sat-
sumas in the state with up to one-third of the crop
being sold annually to schools. While growers enjoy
the increased income, they are now under more
pressure to ensure a healthy crop. Often that means
spraying pesticides.

Alabama

“Farmers typically use a lot of pesticides,” said Fad-
amiro. “They are used to spraying multiple times a
year to get rid of pests, including mites, scales,
whiteflies, and leafminers. Some relied on a pre-set
spraying schedule rather than scouting first to see if
a spray could be eliminated. That's one of the rea-
sons we felt it was necessary to develop an IPM
program.”

Reducing
Pesticide Usage
in Alabama
Satsuma Citrus
through
Implementation
of Integrated
Pest
Management
Practices

The program began with a general survey of what
farmers knew about managing pests. Surprisingly,
most of them were unsure about what pest prob-
lems they had.

Grant Amount; $76,000
“We found out that the farmers didn't even have a
clear knowledge of what pest problems they had,”
Fadamiro said. “They didn’t have any idea of what
beneficials existed in their fields. Some growers
were even spraying preventively.”

Project Team:

Henry Fadamiro

Monte Nesbitt

Terry Hargroder

Robert Ebel

Carl Childers (consultant)
James Miles

Jim Todd

Yingfang Xiao

Fadamiro and a team of research and extension
specialists (especially Monte Nesbitt and Terry
Hargroder) also surveyed a selection of farms in the
two Alabama counties that grow Satsumas: Mobile
and Baldwin, to learn what insects existed in the
fields. For the entire first year, the team scouted for
different pests, when they started gathering on the
fruit and when they became a major problem. With
that information, Fadamiro applied for an Environ-
mental Protection Agency Strategic Agriculture Ini-
tiative Program Grant in 2005 to continue the pro-
ject.

Project Leader:
Henry Fadamiro

Lead Institution:
Auburn University

Sources of Funding:
U.S. Environmental Pro-
tection--Strategic Agricul-
ture Initiative Program
Grant

Crop Profile funded by
Southern Region IPM
Enhancement Grant

“The goal of the project was to fully understand the
challenges of the pest problems and develop a pro-
gram to reduce the dependence on pesticides,” Fad-
amiro said.

With an experiment station in Fairhope with a Sat-
suma plot and ready cooperation from some of the
growers, Fadamiro’s team implemented a morato-
rium on spraying to establish an action threshold.

Evaluation of Reduced-

Risk Miticides funded by
USDA IR-4 Biopesticide
Grants Program

“The goal of the
project was to fully
understand the
challenges of the
pest problems and
develop a program
to reduce the de-
pendence on pesti-
cides.”

A beneficial mite attacks a mite pest. )
—Henry Fadamiro
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(continued)

The idea was to base the use of chemical control on  ples for pests, how to distinguish pests from benefi-
sampling rather than prevention. In addition, halting  cial insects, how to use beneficials to control pests,
Reducing the spraying helped beneficial insects regain their and how to identify pests based on leaf damage.
Pesticide Usage in populations. While many farmers grew nervous as  Pesticide use was also addressed; growers learned
Y NE L Cy LT they watched the pest populations increase, Fad-  types of sprayers to use and how to calibrate them.
- amiro said they were happy to have a team handling
fr:tt:l‘esn::;::g:n their pest management problems. “We had to talk 25
about pesticides,” p
of Integrated Pest Fadamiro also took advantage of research on Sat-  Fadamiro said. |
Management suma pest management conducted in Florida by Dr.  “But our motto
Practices Carl Childers. Childers’ studies proved that several  was, if you don’t
species of beneficial mites could easily control the  need to spray,
mite pest population, cutting pesticide use in half. don't spray, but if

you need to
“‘Almost half of the sprays are for mites,” said Fad- ~ spray, spray judi-
amiro. “We needed to determine what the beneficial ~ ciously.” Dr. Carl Childers

mites were in Alabama, and we found good, benefi-

cial mites in our system that could play a major role  Fadamiro has relied on Dr. Childers’ expertise

in controlling the mite pests.” greatly during the project. In fact, he invited Dr. Chil-
ders to participate in the 2006 workshop.

Although growers are beginning to consider some of
the techniques they have learned during this project,
Fadamiro said the project is far from over. To in-
crease the likelihood that natural enemies will control
the mite population, he is continuing to rear benefi-
cial mites in the lab. Other plans include a citrus pro-
duction and pest management guide for farmers that
includes photos of pests and beneficial insects as
well as management recommendations. A 2006 crop
profile on peaches and Satsuma oranges, funded by
a Southern Region IPM Enhancement grant, may be
A grower learns how to use a hand lens to identify insects. the first step towards such a guide.

Fadamiro is presently seeking continued funding for
In addition to testing that theory, Fadamiro is rearing  the project. But even though he has much to do be-
some beneficial mites in the lab to augment field fore defining a system that significantly reduces pes-
populations. Through some small grants from the ticide residue on the oranges while not compromis-
USDA IR-4 Biopesticide grant program, Fadamiro is  ing fruit quantity or quality, he feels that the program

also evaluating some new biopesticides and re- is already a success.

duced-risk miticides that are potentially compatible

with beneficial mites. “We believe this is one of the areas where we can
make a difference in terms of IPM,” he said.

Educating the growers was a large part of the pro- ~ “Farmers are very cooperative. They are losing many

ject. During a workshop in 2006 for growers, exten-  of the pesticides they have been using.”
sion specialists trained growers how to conduct sam-
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University of Arkansas entomologist Donn Johnson
knew the value of organic produce well before it
started popping up on grocery shelves. Since he was
involved in research into alternatives to pesticides,
the transition to organic research was smooth and
easy. So in the mid 1980s, when Gerber approached
the university with a proposition to fund research into
methods reducing pesticide residue on fruits, John-
son gladly assisted.

Foliar sprays of Surround prevent damage by Japanese beetle
and other fruit pests.

With the advent of Wal-Mart’s plunge into organics,
Johnson and a team of University of Arkansas re-
searchers, including Curt Rom, specializing in crop
management and physiology; Jennie Popp, specialist
in agriculture economics natural resource manage-
ment; Heather Friedrich, specialist in organic produc-
tion systems and grant writer; and several soil scien-
tists and extension specialists, have taken the lead in
encouraging Arkansas growers to learn more about
organic produce and take advantage of the many
lucrative markets increasing every year. Through a
multi-state, multi-disciplinary fruit production working
group, they have stirred up significant interest.

As Johnson was delving more into research on insec-
ticide alternatives in the mid-1980s, reports on the
health effects of pesticides were beginning to re-
sound more loudly in American media. Gerber, the
primary producer of food for infants and young chil-
dren, began to seek partnerships to help them under-
stand how to procure—and market—produce that
was well below accepted tolerance levels for all ap-
plied pesticides. As Gerber representatives worked
with University of Arkansas researchers on alterna-
tive methods of pest control in fruits, they began di-
versifying into processing organic produce. So the
company gave the team of Johnson and Rom funding
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to hire a grant writer (Heather Friedrich), helping
them study the potential of growing organic fruits and
vegetables in the southeastern US climate.

Development of
Southern Region
IPM Organic Tree
Fruit Working

“Growing crops organically is difficult in the southeast
g crops org y Group

because of the high temperature and high humidity
that promote disease and insect pests,” said John-
son. “We wanted to find if and how organic growers
were overcoming those obstacles and identify priori-
ties for research and extension to develop organic
fruit production systems for the south.”

Grant Amount: $10,000

Project Team:
Donn Johnson
Curt Rom

Jennie Popp
Heather Friedrich
David Miller
Mary Savin
Elena Garcia
Ron Rainey
Larry Purcell
George Wardlow

Their search led them to two major types of crops
whose pests can be controlled through non-chemical
means in the south—brambles and blueberries. So
Johnson and his colleagues posed the next question:
was it possible to adapt conventional practices to
organically control pests on other fruit?

With the help of funding from a Southern Region IPM
Center Grant for Special Projects, Johnson and his
colleagues formed a regional working group to an-
swer that question. Because their state extension
specialists would be training the growers directly,
Johnson knew it was important to involve them. In
addition, they needed specialized faculty to explain
the science behind the practices the growers would
be using, especially where the soil was concerned.

Project Leader:
Dr. Donn Johnson

Lead Institution:
University of Arkansas

Source of Funding:

“They already know what the fertilizer needs are for |FESrraiet S miias 2

conventional farming, but they're trying to determine
how best to use compost in place of synthetic fertil-
izer in an organic production system,” Johnson said.
“For instance, what are the nutrient amendments and
how do we get these to the plants at the right time?
We've had to adapt the present conventional soil
requirements for organic production.”
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“The interest is
growing, so we
have to do our

part.”
—Donn Johnson

S
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Green June beetles on a nectarine.



Arkansas

(continued)

Because organic farming was fairly rare in the tree
fruit industry in the southeastern US, Johnson’s
team needed to do some preliminary research to
find people to include in a working group and to dis-
cern the needs that tree fruit growers would have if
they converted to an organic farming system. In
addition, they had to overcome some of the barriers
between organic producers and the university, in-
cluding the producers’ lack of confidence in univer-
sity to provide answers to their questions about or-
ganic production. To identify interested people, they
formed focus groups including representatives from
Arkansas, Georgia, Kentucky, North Carolina, South
Carolina and Tennessee. These focus group in-
cluded four or five fruit growers, one researcher and
extension specialist, and one or two representatives
of the fruit production and/or processing industry.

Development of
Southern Region
IPM Organic Tree
Fruit Working
Group

Baited traps such as these may help control green June
beetle without the use of insecticides.

One event in Arkansas significantly increased grow-
ers’ interest—a visit from a market representative
from Wal-Mart looking for sources of local organic
produce for viable organic markets. The problem
was that no protocol existed for converting a con-
ventional tree fruit farm to organic production in the

southeast. In addition, the US does not appear to
have enough growers and production to satisfy our
country’s demand for organic produce.

“There are more organic vegetable growers than
fruit,” Johnson said. “We are stressing that growers
can fairly easily transition blackberries and blueber-
ries to organic production in the southeast. In fact,
these two crops will be the subject of the first south-
east US production guides concerning transitioning
to an organic system. Also, the growers are hearing
that Wal-Mart is buying organic products at higher
prices. The interest in growing organic fruit is grow-
ing, so we have to do our part to help.”

Through another grant, they have established a 2-
acre research, extension and education plot on the
university’s farm for organic apple, blackberry and
raspberry research. This plot is available to the uni-
versity’s students for use as an organic garden.

The team is currently coordinating a soil monitoring
program to discover ways to amend the soil to pro-
duce healthy fruit plants and reduce disease and
insect problems. Currently they are focusing on ap-
ple, bramble fruit and blueberries, but their hope is
to be able to adapt several of these transition strate-
gies to some of the other fruit that are harder to
grow organically like peaches or grapes. They have
made tremendous progress preventing foliar feeding
damage by Japanese Beetles and damage by inter-
nal fruit pests of apple with inputs approved by the
Organic Materials Review Institute.

“This grant was a good seed to have,” said Johnson.
“This is what we needed to gather evidence that
identified the regional need and to set priorities that
got our southern regional organic fruit working group
off the ground.”
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The first appearance of bell-shaped flowers on the
highbush blueberry signals the beginning of spring
in Florida. For most, those flowers hold the promise
of sweet, purplish fruit in April. For blueberry grow-
ers, however, they mean a more careful watch for
the onset of flower thrips, tiny, thin orange-colored
insects that burrow into the flowers and suck them

dry.

Because Florida and
8\ - southern Georgia

£ 4 produce the only

b American crop of
early season blueber-
. ries, arriving in April, a
sal healthy crop can be
up to five times more
profitable than the
more common June-
harvested berry. Florida growers therefore spend
generous amounts of time and money to maintain a
healthy crop. In fact, in response to a 2001 survey
sent by University of Florida entomologist Dr. Oscar
Liburd, blueberry growers in several Florida counties
identified flower thrips as one of the main pest prob-
lems. And in 2003 the US Department of Agriculture
(USDA) reported that flower thrips caused 40% of
blueberry losses in the southern states.

Dr. Liburd inspects some infested
blueberries

To battle flower thrips, growers traditionally have
applied insecticide sprays such as malathion to their
orchards every two weeks. However, health risks
and harm to beneficial insects have caused several
Florida researchers to question the benefits of
malathion’s continued use. In response to those
questions, Dr. Liburd has spent several years test-
ing both effective collection methods to scout thrips
and various natural pesticides to control them.

“Traditional insecticides tend to be very toxic, so
they pose a risk to the farm workers and to other
non-target organisms,” Liburd said.

From the beginning of the project, the Florida Blue-
berry Growers Association, along with groups of
growers and scientists have gladly given their sup-
port. In fact, several blueberry growers allowed Dr.
Liburd and his team to conduct sampling experi-
ments and test insecticides. To begin, the team
tested two sampling techniques to determine the
level of infestation at each farm: white sticky board
traps and flower collection. The research project
marked the first time sampling had been done at
these farms; previously, growers scheduled regular
insecticide treatments.

“Sampling is important to determine whether or not
you need to use insecticides,” said Dr. Liburd.
“Previously, growers were spraying every two
weeks, whether or not there were any thrips pre-
sent. If you sample, you know whether or not they're
there.”

The team conducted both sampling experiments on
each blueberry farm. They hung about 10 white
sticky board traps on plants on each farm and col-
lected aboult fifty flowers from each plant. Insect
collections took place on the same day. Although
the flower dissection seemed more accurate, it was
more time-consuming. To create a sampling tech-
nique that would be more attractive to growers and
accurate in its results, the team devised a way to
combine the two methods, using the white sticky
board traps and then calculating the approximate
number of thrips inside the flowers based on the
percentage of unopened flowers.

The next step was to test the effectiveness of bio-
logically-based insecticides compared to malathion.
Liburd and his team tested six such insecticides:
acetamiprid (Assail 70W at 2.3 oz/acre), novaluron
(Diamond 0.83 EC at 20 oz/acre), spinosad
(SpinTor 2SC at 6 oz/acre), thiamethoxam (Actara
25WG at 4.5 oz/acre) and acetamiprid (TD 24805.4
oz/acre). Malathion
5EC at one pint per
acre was used as the
control.

Each treatment cov-
ered about half an
acre, arranged in
random plots. Two
treatments occurred
14 days apart, after
which the team meas-
ured the thrips popu-
lation again, using
both white sticky
board traps and
flower dissection sampling methods. Their results
showed that acetamiprid (Assail 70W), novaluron
(Diamond 0.83 EC) and thiamethoxam (Actara
25WG) were nearly as effective at controlling the
thrips as malathion. Spinosad (SpinTor 2SC)
showed moderate effectiveness but took longer to
show results.

Blueberries damaged by thrips

However, proving the effectiveness of these com-
pounds was only half of the experiment. For an in-
secticide to truly be a viable alternative, it had to

Florida

Integrated
Strategies for
Controlling
Flower Thrips in
Southern
Highbush
Blueberries

Project Team:

Dr. Oscar Liburd, Associ-
ate Professor, Entomology
Dr. Elke Fulton, Biiological
Scientist, Entomology

Dr. Paul Lyrene, Profes-
sor, Horticultural Sciences

Project Leader:
Dr. Oscar Liburd

Lead Institution:
University of Florida

Source of Funding:
Southern Region EPA
Grant

“Traditional in-
secticides tend to
be very toxic, so
they pose a risk
to the farm work-
ers and to other




Florida

Integrated
Strategies for
Controlling
Flower Thrips in
Southern
Highbush
Blueberries

work within the parameters of an integrated pest
management strategy, which included predator-
based control. To be sure that the insecticides did
not reduce the thrips’ primary natural enemy, Orius
insidiosus, the team also counted their numbers
before and after the treatments.

Their test proved that only one insecticide effec-
tively controlled the flower thrips without diminishing
the population of Orius insidiosus: spinosad
(SpinTor2SC). However, it did not work as quickly
as many of the other insecticides.

“SpinTor is just as effective as malathion, but you
don’t see the effect for 12 hours,” Dr. Liburd said.
“But SpinTor is a biological insecticide, so the risk is
considerably reduced.”

The team’s next project is to develop an economic
threshold for thrips, to give growers a more accu-
rate idea of critical times to spray. Combined with a
reduced-risk insecticide and monitoring methods,
an economic threshold will significantly reduce the
amount of pesticides entering the environment.



At the turn of the 21st century, two Australian re-
searchers classified a small, vicious pest that had
begun to make beekeeping a constant but losing
battle. Aptly named Varroa destructor, this tiny mite
attaches to the body of adult bees or larvae and
sucks their blood until they die. A major infestation of
Varroa can kill a hive of tens of thousands of bees in
as little as six months.

Beekeepers have long
dreaded finding Varroa
mites in their hives, but
those who do typically
treat them with doses of
synthetic acaricides.
Although these chemi-
cals control the Varroa
populations to some degree, they can have adverse
effects on the bees and the bee handler, in addition
to contaminating the honey. But with no natural ene-
mies for the mites and the speed at which the mites
can obliterate a hive, most beekeepers have few
options outside of chemical control.

University of Georgia entomologist Keith Delaplane
wants to change that. His solution—to breed honey-
bees that can resist Varroa mites.

Although uncommon, some bees already possess
Varroa mite resistance, as evidenced by the fact that
a few bees in each hive survive Varroa infestation.
Delaplane’s team—including his graduate students
and technician Jennifer Berry—want to turn this indi-
vidual resistance into a trait possessed by a new
species of Varroa resistant bees, a project that he
says is near the top of every beekeeper’s wish list.

“Bee breeding is not a profitable enterprise or indus-
try,” he said. “It takes time—years—during which
time you get no revenue. So it is one of the most
important services non-profit public institutions can
provide.”

Although some genetically improved bee stocks ex-
ist, they don’t seem to be successfully utilized. First,
most beekeepers can’t wait the four to five years it
often takes to build up desirable characteristics into
enough bees to sell. Second, most beekeepers don't
have the training or equipment to artificially insemi-
nate bees. In addition, several current Varroa resis-
tant varieties seem to be weaker in other areas, such
as colony growth, so beekeepers have been reluc-
tant to use them.

Delaplane believes that beekeepers shouldn’t have
to choose between keeping their hives alive and
increasing the volume of their product. So in addition
to breeding for resistance to Varroa, Delaplane plans
to select characteristics for generous honey produc-
tion. However, selecting queens with both character-
istics can take time, especially since the stock of
queens is very small. Only a handful of producers
provide queens for the US, about 25% of which re-
side in the southeast.

The breeding process itself is delicate and precise.
Bees mate on their wing, so breeding them involves
one of two procedures: saturating the neighborhood
with a multitude of desirable drones, or artificially
inseminating her. Delaplane said that many breeders
choose artificial insemination because it is more ex-
act and makes it easier to control selection criteria.
But it involves a keen eye and a steady hand, as the
breeder must inject semen into the queen with the
use of a delicate instrument and microscope.

Delaplane said that their first stock of Varroa resis-
tant queens will be ready for delivery this summer.
Getting to that point, however, has been a long jour-
ney, since they chose only a small percentage of
each generation’s queens.

“Each year we make controlled measurements for
the characteristics we want,” he said. “Then we index
them and come up with a score, or a number that
ranks the queens. From that, we select the top 20
percent.”

His current stock is the product of five years of selec-
tion. After one more selection in the spring, he says
the resulting stock will be ready for delivery in June.
And although he will miss the typical bee market in
the southeast this year, he will hit the peak of the
northeast and western bee markets.

Ultimately, Delap-
lane’s team wants
to reduce the
amount of chemi-
cals used each year
to control Varroa
mites. Improving the &
genetic line of the &
honeybee will delay the economic threshold enough
to save over eight million chemical applications from
being used in hives, and in doing so, will improve the
reproductive performance and longevity of queen
bees.

Georgia

Breeding an
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Viable Honey
Bee for
Reduced
Chemical
Beekeeping
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As soybean rust lurked just beyond the United
States’ border during the summer of 2004, a diverse
group of university, government and industry scien-
tists had been busy for over a year designing a
strategy to fight it once it moved into the US. A dis-
ease that had decimated soybean fields in Africa,
Asia, and South America, soybean rust spread
quickly once it had a foothold and often struck with
little warning. In early November 2004, soybean rust
was detected in Louisiana—the first finding in the
continental United States. Experts have commented
that spores may have been blown in with Hurricane
Ivan six weeks earlier.

Kentucky stands
M squarely in the
. path between the
Gulf States
where soybean
rust survives the
winter and 60
million acres of
soybeans pro-
duced in the North Central and Northeast regions of
the United States. By the time the disease arrived in
Kentucky in October 2006, the University of Ken-
tucky had already been an active part of the soy-
bean rust sentinel network for nearly two years.

“We’re a gateway to 60 million acres of soybeans,
so soybean producers north of Kentucky look with
great interest at what happens here,” said Don
Hershman, Extension plant pathologist with the Uni-
versity of Kentucky. “I've been involved in the coor-
dination of the network from the beginning to get as
close to the source of the information as possible.”

As the soybean rust sentinel network began forming
into the Pest Information Platform for Education and
Extension (PIPE) during 2005, Hershman became
involved in its development. A major goal of the
PIPE was to develop a website integrating informa-
tion from several different soybean rust modeling
systems, and communicating disease distribution
maps and updates logged by a network of extension
specialists from 35 states and Canada.

“The PIPE is about making available some of the
best information that is generated and archived re-
garding the distribution and extent of soybean rust,”
Hershman said. “The website is supposed to be a
one-stop shopping place for growers to access es-
sential information needed to manage soybean rust.

: 8 -~ -1 . \ Kentucky

If that didn’t exist, with all of the various websites out

there, it could have resulted in an information free-
for-all.”

Funds to monitor soybean rust come from USDA’s
Risk Management Agency and from soybean check-
off sources. Soybean rust is monitored in an exten-
sive network of plots (called sentinel plots) that are
scouted for soybean rust every week to two weeks
during the growing season. The intent is for sentinel
plots to serve as an early warning system, so the
alarm can be sounded before the disease strikes
commercial soybean in a state. Hershman said that
everyone who has an interest in the soybean indus-
try—from the growers and grower groups to Land
Grant Universities to agribusiness groups—play a
part in the network. Thirty-five states and three Ca-
nadian provinces make up the network, and each of
those states or provinces has a person designated
to coordinate the local network and be responsible
for entering data into the system during the season.
An immediate notice goes out to stakeholders when
soybean rust is discovered, and a map on the PIPE
website is updated to reflect each new find.

In addition to centralizing soybean rust information
into one place, the PIPE proved its value in the US
economy—the information network saved about
$299 million in unneeded pesticide applications that
growers had originally planned to fight the disease.
The soybean rust PIPE played a major role in pre-
venting widespread panic about the spread of the
disease.

Learning how to monitor for the disease has been a
learning experience in itself, Hershman said. In
2005, the first year of monitoring, Kentucky estab-
lished 42 sentinel plots. Last year, we had 22, al-
most half of the number from the previous year.

“During the second year, we realized how to monitor
for soybean rust more efficiently,” said Hershman.
“We realized that the number of plots could be re-
duced without fear of missing the disease.”

Scouting also takes significantly less time than it did
originally. During the beginning of the first year, peo-
ple scouting the fields would collect leaves and look
at them while in the field to try to determine if soy-
bean rust was present. While they still collect
leaves, most observations and analysis are now
done in Plant Diagnostic Network labs. Most times,
samples are incubated for two days and then in-
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spected under a microscope for visible signs of soy- questions about soybean rust has decreased 25

bean rust. In instances where visual observation percent indicates that people are getting their an-

cannot confirm or deny soybean rust, Hershman swers either from the website or the hotlines. And

said, lab personnel run highly specific diagnostic that gives Hershman great relief.

tests on samples (PCR or ELISA) to positively iden-

tify soybean rust. “The National and Kentucky Sentinel Networks have
been very effective,” he said. “l haven't felt like

“Most Plant Disease Diagnostic Laboratories have ~ we've missed it (soybean rust), and | haven't gone

PCR and ELISA technology, and we do t0o,” said  to bed thinking that things have fallen through the

Hershman. “If we’re not sure if we have soybean cracks. | know if the folks in Alabama or Georgia say

rust, that's when we would use it. Running the spe-  they’re not finding rust, they know what they’re talk-

cialized tests is expensive and time consuming, so  ing about. The system works.”

we stick with visual identification unless absolutely

necessary” With an increase of funding from Risk Management
Agency, the PIPE is expanding its section on soy-

Besides functioning as one of the focal points of the bean aphid findings and broadening its scope to

PIPE network, the University of Kentucky sponsors  include other legume diseases starting in 2007. Al-

a hotline for people to call to find out about soybean though states will need to continue dedicating

rust findings and predictions. Hershman said that hands-on resources to the network until soybean

people from as far away as North and South Dakota rust forecasting models have been perfected, most

and California have called the hotline. would rather stay involved than to chance economic
disaster.

Hershman said that interest is still high in the PIPE

system. In fact, around June, when soybean rust

begins to move again in the warmer weather, he

anticipates the number of hits on the website to in-

crease, in addition to the number of calls on the

hotline, an indication that the PIPE is doing its job

and people trust it. The fact that the number of

Asian Soybean
Rust Task Force
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Hovering just over the Louisiana border in southern
Texas, two invasive and destructive pests have
proven an economic disaster for Texas rice and sug-
arcane growers. In 1980, the Mexican rice borer
(MRB) appeared in the Lower Rio Grande Valley,
where it quickly ate its way through the sugarcane
crop, leaving farmers with barren stems. Texas
growers increased the number of pesticide treat-
ments per year, spending hundreds of thousands of
dollars with little result. As MRB inched up through
Texas toward Louisiana, concern grew significantly
among Louisiana growers, extension personnel and
researchers.

In response, a group of Texas A & M University and
Louisiana State University Agricultural Center re-
searchers, including Drs. Thomas E. Reagan, M.O.
Way, F.P.F. Reay-Jones, and Ben Legendre, began
to monitor the insects more closely. Part of their
study included discovering how the insect could sur-
vive even the heaviest pesticide treatment in the
harsh, dry conditions of the Texas heat. Their obser-
vations proved that this stem borer was not only im-
mune to environmental stress; they actually pre-
ferred it.

“The insect evolved in the southern part of the Sono-
ran desert in Mexico,” Dr. Reagan said. “It's able to
survive under extremely stressful conditions. It even
lays its eggs on brown foliage, so it’s far more at-
tracted to stressed plants.”

Natural predators, typically an effective pest control
strategy for many pests, had little effect on the stem
borers, primarily because the insect burrows into the
plant and is not exposed—one of the reasons that
pesticides don’t work, either. The weather is the
other reason.

The MRB causes a loss of $10-$20 million annually over the
entire Texas sugarcane region.

Louisiana

“The sea breeze in the Lower Rio Grande Valley is
so severe that it interferes with insecticides,” said Dr.
Reagan. “The insect goes into the plant so quickly

that we need something that leaves a residue when
they hatch from the eggs.”

IPM of Invasive
Stem Borers
Impacting
Sugarcane and
Rice in the Gulf
After Texas spent mil- Coast Region
lions of dollars on bio-
control research with
few results, Reagan’s
team began to refocus
on other pest manage-
ment methods, includ-
ing new crop varieties,
weed and irrigation
management, and
insecticide applica- |
tions. From 2000 to k
2006, they tested each ||
technique individually

and in conjunction with others. At last they discov-
ered how the stem borers could be controlled—by
combining all of the methods together.
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Their monitoring efforts concluded that the more
resistant varieties, especially CP 70-321 and HoCP
85-845, did not succumb as easily to MRB and the
sugarcane borer (SCB) as did the traditional varie-
ties. According to a report summarizing their find-
ings, even some of the newly released varieties were
as susceptible to the pests as the older ones. Irriga-
tion reduced plant injury from the borers to about half
of what was found during natural weather conditions.

Source of Funding:
2005 Enhancement Grant

“The sea breeze
in the Lower Rio
Grande Valley is
so severe that it
interferes with
insecticides. The
insect goes into
the plant so

As the team studied the movements of both stem
borers, they discovered one of the secrets behind
the insects’ quick infestation: stem borers inhabit and
lay their eggs in some of the weeds that grow in and
around the rows of crops, providing a comfortable
habitat for the stem borers and their offspring and
sucking nutrients from the crops, leaving them weak
and susceptible to the stem borers’ attack. According
to Dr. Reagan and his graduate student Julien
Beuzelin, the insects’ most popular weeds included
Johnson grass, broadleaf signal grass, and spangle-
top.

Dr. Reagan’s team also tested environmentally-
friendly insecticides to reduce the impact of chemical
treatments on predators. While novaluron, a biologi-
cally-based insecticide, worked in controlling SCB in
sugarcane, none of the natural pesticides worked in
rice. Synthetic pyrethroids proved most effective, but
they also killed many of the arthropod predators that
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eat stem borers, including ants and spiders. How- At present there is a quarantine on Texas cane

ever, when used in conjunction with the other con-  coming into Louisiana.

trol methods, the insecticides were even more effec-

tive. “‘Almost all processing of east Texas sugarcane was
done in St. Mary parish, which is centralized in the

Although his team has made strides in finding ways major production area,” said Dr. Reagan. “With the

to control the stem borers, Dr. Reagan says the new mill in Lacassine, insect-infested cane will go

concern does not stop with the farms. The stem there.”

borers have affected not only sugarcane harvests;

they have also raised questions about processing ~ More detailed information is presented in the techni-

the cane. Some of the sugarcane produced in Texas cal report on the project, Reay-Jones, F.P.F., L.T.

used to be processed in Louisiana mills. With con- ~ Wilson, M.O. Way, T.E. Reagan, C.E. Carlton. 2007.

cerns about infested cane crossing the border, Lou- Movement of the Mexican rice borer (Lepidoptera:

isiana sugarcane processors will be designatinga  Crambidae) through the Texas rice belt. Journal of

new mill in Lacassine (Western Louisiana), to proc-  Economic Entomology 100(1): 54-60.

ess TX cane, but only after MRB infests that area.

Yield differences in this experiment ranged from 50 Ibs/acre for untreated to 5000 Ibs/
acre for treated for stem borer control.
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Ben Downing from Leflore County took pride in his
50 bushel per acre yield every year on his 900 acre
soybean farm, but when some of his neighbors be-
gan boasting of yields of 60 to 70 bushels per acre
after enrolling in a new program, he decided to take
a chance and try it himself. In 2001, after he en-
rolled in the SMART program, his yield increased—
by as much as 15 bushels per acre.

picture” thinking, a decision that he said helped the
program start off running.

“One of the best things | did when | started was |
retained the expertise of a retired entomologist and
a plant pathologist,” Blaine said. “They helped us
get going along quickly.”

Having a plant pathologist complemented their un-
derstanding of pest problems with suggestions
about variety selection and irrigation. And moving
planting dates earlier in the spring had a tremen-
dous impact on yield.

Initiated in 1992, the Mississippi SMART (Soybean
Management by Application of Research and Tech-
nology) Program has almost consistently increased
growers’ yields to surpass the state average. For
2005, for instance, the state average yield was 17.4
bushels per acre less than the average yield per
acre for SMART fields, according to the 2005
SMART Annual Progress Report. The program was
modeled after a similar project in Arkansas, to coax
more producers to use pest control methods other
than pesticides.

‘Fifteen years ago, we used to plant a maturity level
5,6 and 7,” said Blaine. “Now we plant maturity
level 4 and 5, and 80 percent of it is from group 4.
We also moved up the planting dates so that 80
percent of the crop is planted by the 10t of May,
whereas before, we didn't used to plant until May
10

Growers who commit to be in the SMART Program
have to be dedicated. Not only does the program
require them to use a pest control method other
than pesticides on an entire field, but participants
must also agree to stay in the program for two
years.

By the conclusion of the two-year program, most
growers have fewer pest problems and more crop
yield. In 2005, the average yield for a SMART Pro-
gram farm was 17.4 bushels per acre more than the
average yield statewide. The popularity of the pro-
gram speaks to its success as well: when it began
in 1992, only 5 growers participated. In 2005, the
number of participants was up to 19. Since the pro-
gram’s inception, a total of 320 fields have enrolled
in the SMART Program.

“We’re talking about total changes,” said Alan
Blaine, program coordinator for the SMART Pro-
gram.

When a grower enrolls in the program, Blaine or
one of the other program coordinators discuss the
changes the grower must make. Most of them in-
volve making variety selections based on soil types,
irrigation and pest problems, planting earlier in the
spring, tilling or subsoiling in the fall, and weekly or
biweekly scouting. Blaine said that they have dis-
covered that earlier planting dates, proper variety
selection and correct irrigation schedules seem to
have the most success.

“They go to the coffee shop and tell their neighbors
about what they're doing,” Blaine said. “We’re out
there doing it and showing them that it can be
done.”

But they don’t promote a one-size-fits-all program.
In fact, often a grower must employ several different
techniques in the same field, depending on the crop
and other soil and environmental conditions.
Blaine’s team recommends field management tech-
niques and creates a management plan with input
from the grower.

Extension soybean production
specialist Alan Blaine, right,
checks the progress of a Cahoma
County soybean variety trial.

When Blaine evaluates a field, he looks at the “big
picture” rather than focusing on specific problems.
His choice of team members grew out of his “big
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“WXe're out there
doing it and
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that it can be
done.”

—Alan Blaine



As the first heat of summer begins to warm the
North Carolina piedmont and mountains, an unwel-
come guest creeps along many vegetable farms.
This pest—a tiny eight-legged creature wearing two
spots on its back—will cling to the leaves of toma-
toes, peppers, eggplants and melons, draining the
leaves of moisture until they fall off, or until the pest
is killed. In recent years, this pest, the twospotted
spider mite, has infested North Carolina mountain
and piedmont vegetable farms, frustrating growers
who have tried to rid it by using miticide treatments,
only to find that it is often resistant.

The outcry of vegetable growers drew North Caro-
lina State University entomologist James Walgen-
bach to dedicate a research project to managing the
twospotted spider mite in vegetable farms. Based at
the Agricultural Research Station in Fletcher, NC,
Walgenbach sees firsthand the damage that the
mite can cause and has followed the twospotted
spider mite’s progression from corn as a primary
host to vegetables as a primary host.

{ The twospotted spi-
der mite originally
focused its attention
on corn, but after
turbophos ceased
being used on corn
in western and cen-
tral North Carolina,
the mite shifted to vegetable crops. Turbophos, a
soil insecticide, actually increases spider mite popu-
lation, as documented by entomologist George Ken-
nedy. In addition, because the mites attach them-
selves to the underside of the leaves, many topical
miticide applications miss them completely.

With funding from a 2004 Cooperative State Re-
search, Education and Extension Service Regional
IPM grant, Walgenbach, George Kennedy and
graduate research assistant Elijah Meck monitored
the mites daily and observed their behavior as he
tested different control methods. Their primary inter-
est? Why some fields seemed to attract more mites
than others. What Walgenbach discovered was that
the mites gravitated more toward crops commonly
sprayed with insecticides and toward fields where
little rotation was occurring.

“They’re highest in curcubit and tomato crops,” he
said. “The only common link among fields with high
mite populations is that in areas where vegetables

are growing on a regular basis, there is little crop
rotation. So when the crop goes down, the mites
move into the weeds.”

Although most twospotted spider mites die during
the winter, some survive in nearby weeds. As the
new crop is planted in the spring, their population
grows and they begin migrating to the new crop. By
July their characteristic webs are present if they
have not been controlled.

Walgenbach also found that fields filled with soy-
beans or corn—although corn was a spider mite
favorite at one time—had few twospotted spider
mites. The difference between those fields and the
ones infested with spider mites was that soybeans
and corn were seldom sprayed, so natural enemies
were controlling the mites. Because tomatoes and
cucurbit crops are susceptible to several types of
pests and have a low tolerance for damage, they
are more typically treated with insecticides and fun-
gicides, destroying many of the mites’ natural ene-
mies. And since the mites are resistant to many of
the insecticides used on those crops, they were able
to flourish with no predators or deterrent.

As a result, Walgenbach has devoted much of his
time to establishing economic thresholds for
twospotted spider mites on different crops, hoping to
reduce miticide applications. In addition, he is work-
ing with growers to develop crop rotation schedules.

“Crop rotation is a potentially useful tool,” said Wal-
genbach. “We need to focus on miticide resistance
management, and the use of threshold levels and
crop rotation are two methods of minimizing mite
exposure to miticides”

Although Walgenbach has already discovered man-
agement techniques that will help keep the twospot-
ted spider mite population down to reasonable num-
bers, he is planning to continue working on this is-
sue for the next few years. His ultimate goal is to
develop a set of guidelines growers can use to en-
sure a healthy crop by reducing the number of miti-
cide applications, using chemical control only when
economic threshold is met or exceeded, and by fol-
lowing proper rotational sequence for their crops.

“We need to look at things from an area-wide per-
spective because these pests have several different
hosts,” he said.
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When mature snap beans began developing soft on or near the ground, Damicone tested different Cultural Practices
areas that would change to a white, fluffy mold while tillage practices hoping to find one that would pro- for Management
still on the plant, Oklahoma snap bean growers knew vide a physical separation of the pods from the soil. BCIR-Tc R [ 11

they had a problem. Local food processors reported ~ Treatments included conventional tillage and no till- [P JTEY=EEY=X.T &Y ET )

finding several shipments of beans with the same age with and without a small-grain stubble. Stubble B :{=FT})
symptoms. The beans had developed cottony leak is the standing residue from a previous crop that acts
(caused by Pythium and Phytophthora spp.), a dis-  much like mulch.

i Grant Amount: $64,676
ease that develops on vegetables usuglly during wet Previous research in other states had shown that no- :
weather. In fact, during a snap bean trial at the Okla-

homa Vegetable Research Station near Tulsa, re- till planting into a stubble increased the length of the Project Team:

o lower stem resulting in lower pods that grew higher -
searchers had already identified cottony leak as a John Damicone, OSU
problem, y y up from the ground. Research had also shown that Jennifer Dominiak, OSU

the stubble may also act to reduce puddling and wa-
ter splash which favor spread of water mold patho-
gens like those that cause cottony leak. He also
tested how nitrogen levels affected the disease as
well, since one study on the research station had
suggested that plants receiving higher nitrogen
seemed to be more susceptible to cottony leak. His
hope was to find a combination of practices that
would reduce the level of the disease without reduc-
® ing yield.Results from the first year of testing showed
&\ that variety selection had the greatest impact on dis-
ease control. Romano 942 had significantly less dis-
ease than the standard variety. The no-till planting
also tended to have less disease than plantings in

Craig Rothrock, University
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Jeremy Taylor, University
of Arkansas
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Oklahoma State Univer-
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Source of Funding:

Southern Regional IPM
conventional tillage or no-till without stubble, but the Gr:nt <

Beans infected with cottony leak disease effect was not quite statistically significant. Results
also indicated that nitrogen level did not affect dis-

What also concerne_d growers was that the disea_sed ease level at'aII, contrary to the earlier opservations. “\While farmers do

beans were contaminating the healthy beans while  Using zero nitrogen did not reduce the disease, but .

on the trucks, making some loads unmarketable. did reduce yields. Another lesson learned during the benef't from

first year was that planting no-till into a cover-crop planting a cover

stubble requires a no-till planter. crop, there would

“The beans get moldy in the fields, and then they're
harvested in bulk for processing,” said John Dami-
cone, plant pathology professor at Oklahoma State  “We had delayed stand establishment with the no-tll | Lis Aielis
University. “The moldy pods and the healthy pods and some stand variability, but yields of no-till plots | =ielelalelagilarole 1<
are transported together. While sitting in the truck, were comparable to conventional tillage,” said Dami- | T s 51 grain could
the disease grows. If there is too much of it in the cone. be harvested,
field, processors won't take the fields, so the e ek leaving a natural
farmer and the processor lose out.” . . "

X , " ¥ stubble for
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At first researchers tried to battle the disease with &
fungicides, but the disease prevailed. Some trials
plots were sprayed up to three times a year, cost- =
ing $75 an acre, with few results. So Damicone
decided to try something different—changing
growing techniques themselves.

JiaAlILIT IO T 1OU-LIL

Damicone first tested different snap bean varieties §
to find one that had an upright growth habitand ~ §
set pods higher on the plant that the standard

variety. The variety trial yielded one that not only
was upright and set pods high, but also mani-

fested a lower level of pod decay: Romano 942. Be-
cause cottony leak occurs on lower beans that grow

Snap beans in tillage rows: no-till w/ stubble (foreground), con-
ventional tillage (middle), no-till w/out stubble (rear)
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Cultural Practices
for Management
of Pod Decay
Diseases of Snap
Bean

They repeated the experiment in 2006, armed with a
no-till planter.

“The new planter worked great and we achieved a
perfect stand with no-till,” Damicone said.

However, rains in late April delayed planting, and the
extreme summertime heat dampened both disease
development and snap bean production. While the
yields and disease levels were low, results were
similar to the previous year.

“When the pods were higher off the ground, there
was less disease,” said Damicone. “There weren't
any interactions among the tillage, variety or nitrogen
treatments, meaning the effects are additive. If you
plant an upright variety in no-till soil with stubble, you
get the least disease, regardless of nitrogen fertiliza-
tion.”

One limitation of no-till planting into a small-grain
stubble in the spring in this area is that beans have
to be planted before the grain can be harvested.

“We have had to artificially create the small grain
stubble by letting the cover crop grow up and killing it

‘

with herbicide,” Damicone said. “While farmers do
benefit from planting a cover crop, there would be
more economic benefit if the grain could be har-
vested, leaving a natural stubble for planting no-till.”

“No-till may be better suited for fall beans in this re-
gion. With the stubble shading the ground, the soil
may be cooler, but we haven't looked at enough fall
beans to make a conclusion. We have also seen the
disease in fall crops.”

Damicone will run a third trial this year to see if he
can get more conclusive results. But that also de-
pends on the weather this spring. Hopefully we’ll
have good weather so we can get them in early,”
Damicone said.

Several farmers in the region have tried no-till suc-
cessfully, but not with disease control in mind. If the
combination of variety selection and no-till planting
into winter wheat stubble tests proves to help lower
the disease, Oklahoma farmers can be at ease when
the trucks leave their farms.



In June 2004, Puerto Rico banana and plantain
growers began noticing dark brown streaks on the
underside of many of their plantain leaves. Within a
couple of weeks, the brown color had darkened and
spread to most of the leaves. When researchers
from the University of Puerto Rico examined the
leaves, they knew they were looking at a disease
that had devastated banana farms in Africa and
many of the countries surrounding them—black Si-
gatoka, or black leaf streak.

An airborne disease caused by the fungus My-
cosphaerella figiensis Morelet, black Sigatoka
quickly destroys the plant's leaves and causes pre-
mature ripening of the fruit—a bane to farmers ex-
porting their bananas. Many banana-producing
countries have been battling the disease since the
1960s through aerial spraying. Unfortunately, as the
disease has evolved and become resistant to fungi-
cides, growers have had to resort to increasing the
frequency of applications, costing millions of dollars
each year. The sale and export of bananas and
plantains contribute about $68,065 to Puerto Rico’s
annual income. Fungicide applications cost the
country about $1,000 per hectare each year.

Plantain farm affected by BS in Afiasco, PR

At the University of Puerto Rico, researchers Wanda
Almodovar, Ada Alvarado and Manuel Diaz began
collecting affected leaves to examine them and posi-
tively identify the disease. For several years, Puerto
Rico has struggled with the yellow Sigatoka, a dis-
ease whose symptoms are slightly different from
those of black Sigatoka but difficult to distinguish
when residing on the same plant. Because black
Sigatoka affects plantains, dessert bananas and
ABB cooking bananas not typically affected by yel-
low Sigatoka, specialty growers became increas-
ingly concerned.

Almost immediately after discovering the disease,
extension personnel and researchers participated in
trainings and began working with other affected
countries to establish a communication network to
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discuss ways to control the disease, especially us-

ing IPM practices. Integrated Pest

Management for
Black Sigatoka,
Mycophaerella
fijensis

Samples of diseased plants were sent to Dr.
Mourichon in Montpellier, France who identified the
disease based on the morphological characteristics
of the fungus. Later, a researcher from the Tropical
Agriculture Research Station in Mayaguez, PR, Dr.
Bryan Irish identified the disease using PCR.

While identification would allow a more targeted Grant Amount: $12,000
control approach for the disease, for the most part,
growers used fungicides. However, with the increas-
ing expense and the diminishing effect, fungicides
were a less acceptable option. Trials with new culti-
vars yielded little success as well; more productive
cultivars were typically less resistant to the disease,
while more resistant cultivars did not produce as
much fruit.
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In response, Almodovar's team proposed to develop
an IPM package for black Sigatoka, to be dissemi-
nated among extension personnel and the Puerto
Rico Farmers Association. Assembly of the package
would require collaboration with surrounding coun-
tries that had already developed IPM packages for
their growers. The team included information about
the disease symptoms, biology and ecology, the
influence of climatic factors on disease develop-
ment, how to evaluate the disease in the field, cul-
tural management practices, calibration of pesticide
equipment, possible fungicides and information
about how black Sigatoka typically responded to
fungicides.

Source of Funding:
2005 Enhancement Grant

In addition to giving the man-
ual to extension personnel
and growers organizations,
the team planned several field
days to educate extension
specialists and growers on
how to implement IPM tech-
niques to prevent the disease
and, once the disease was
present, how to effectively
control it.

Severe damage in plantain of BS

The project, which is still ongoing,

is projected to be completed August 2007, with a
final assessment of the combination of training ma-
terials and workshops. In addition to evaluating
growers’ comfort with the package of control strate-
gies for the black Sigatoka, Almodovar’s team
hopes that they will discover the growers’ under-
standing of IPM techniques in general.



In several South Carolina schools, children prow!
the halls in a unique scavenger hunt. The treas-
ures? Bugs. Using a new elementary school curric-

. : ula developed by Clem-
son University IPM staff,
teachers hope to teach
kids about integrated
pest management, help-
ing them change their
habits not only to reduce
pests on school
grounds—and in turn reduce the use of pesti-
cides—but to tell their parents how they can re-
duce pesticide use at home.

“If you introduce kids to IPM at this age, as adults
they'll be less likely to go to Lowe’s and get chemi-
cals as a first resort,” said Geoff Zehnder, ento-
mologist and IPM coordinator at Clemson Univer-
sity.

With a CSREES Southern Regional IPM grant,
Zehnder and collaborating faculty and extension
specialists created the “Discovering IPM” curricula,
a step-by-step approach to science education that
uses practical situations and physical activities.
The curricula, divided into

three grade groups (grades
1-3, grade 4 and grade 5),
introduces IPM principles
to younger children, nar-
rowing to IPM at home in
fourth grade and IPM at
school for fifth grade.

Beginning with a scavenger
hunt for pests, the curricula
describes various house-
hold pests, such as common insect pests, spiders,
molds and small mammals. Students also role play
through several scenarios, including flies around
an open garbage can and mouse droppings
around some spilled peanut butter. Each lesson,
which conforms to state standards, goes beyond
the typical science lesson, assigning essays and
written answers to scenarios. Students must also
think about how to communicate with others about
problems—one scenario involves a neighbor’s
leftover trash. Zehnder said that the curricula re-
sponded to a need.

“The elementary school science teachers said that
topics related to IPM and insects would be highly
appropriate for teaching of the required science
standards and a fun way for students learn about

science,” said Zehnder. “So we developed this
curriculum targeting fourth and fifth graders. It was
a bit complicated because we had to develop cur-
riculum that would address specific standards pro-
scribed by the state department of education. But
IPM encompasses so many diverse topics that it
was easy to identify several topics that teachers
could choose from to address the required stan-
dards.”

Because of their size, children are much more vul-
nerable than adults to the toxins in pesticides. And
because they spend much of their time close to the
ground, they are more likely to transfer pesticide
residues from the ground to their faces. Several
states have adopted school IPM programs to try to
make school grounds safer for children.

The Discovering IPM curricula grew from a previ-
ous project developed for the Teaching Kids About
the Environment (KATE) program: a miniature
model house furnished and loaded with pest haz-
ards. The house, built by a Clemson University
architecture student, originally entertained children
in a summer camp program in South Carolina and
now has become a frequently visited exhibit at
Clemson.

The fully furnished minia-
ture house includes several
situations that attract pests,
including a leaky outside
faucet, food left on the
kitchen counter, bushes
located too close to the
house, and even a puppy
who is not housebroken.
The house comes with its
own activity guide that includes a game that chal-
lenges children to label pest hazards with a red
sticker.

Zehnder and his colleagues at Clemson hope that
what the children are learning will filter up to their
parents. According to a pesticide fact sheet from
the California Environmental Services Department,
homeowners may use up to 10 times more pesti-
cides per acre than farmers use. They are hoping
that the Discovering IPM curricula will help lower
that average in the state.

“We know that the children go home and talk to
their parents about what they are doing,” Zehnder
said. “We didn’t track results from that, but we
hope that some of it rubbed off.”
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When a Tellico Elementary School student began
feeling sick after a pesticide application, school offi-
cials knew they needed an alternative. Having had
the pest control schedule in place for years, how-
ever, they saw only two options: to discontinue the
pesticide treatments and risk pest infestation or to
ask the student to continue the school year at home.
To prevent the latter, the girl's parents and an envi-
ronmental advocate called the Urban IPM program
at the University of Tennessee.

The subsequent visit from the University of Tennes-
see Extension faculty suddenly gave them more
options: with integrated pest management practices,
the school could control the pests and limit the stu-
dents’ exposure to pesticides. The student re-
entered the school the following year.

Helping children stay in school safely has been
Karen Vail's goal since the mid-1990s. Vail, an ur-
ban entomologist at the University of Tennessee’s
IPM program, started a school IPM program for Ten-
nessee schools in March 1996, after the Tennessee
Department of Agriculture asked her to begin pro-
moting school IPM, following a legislative change
requiring pesticide applicators at schools to be un-
der the supervision of a person licensed to apply
pesticides. In a partnership between the Department
of Agriculture and the University of Tennessee, Vail
and her collaborators developed manuals and made
phone calls to survey schools about their knowledge
about IPM. When they started in 1997, only 11.7
percent of school systems used IPM. After five
years of training school personnel, pest manage-
ment professionals, parents and environmental ad-
vocates, the percentage more than doubled to 24.5
percent.

While the number of schools using IPM was increas-
ing, however, the number of child care facilities us-
ing environmentally and child-friendly pest manage-
ment practices still seemed dangerously low. In
2001, the University of Tennessee Youth, Environ-
ment and Health (UT YEAH) research team, which
included Vail, Martha Keel from Family and Con-
sumer Science, Mary Rogge from the College of
Social Work and Susan Smith from the Department
of Health and Safety Sciences, was formed and the
program enlarged to include all child-serving facili-
ties. Since then Pat Parkman, the University of Ten-
nessee IPM Coordinator, has joined the team. Sev-
eral years later, a survey revealed less than 6 per-
cent of child care facilities were using IPM methods.

“In the child care centers, there’s a higher suscepti-
bility for the child, yet only 6 percent of them are
using IPM,” Vail said. “There was no nationwide
pest management contract model for the smaller
centers, so most of them didn’t know what to ad-
dress in this type of contract.”

“We went across the state in 2001 and talked about
child-serving facility IPM to many stakeholders in-
cluding representatives from schools, government,
pest control organizations, healthcare professions,
environmental groups, concerned citizens, parents
and childcare providers and regulators ,” Vail said.
“But we really need to reach out to the rural areas.
That's where | hope the Extension agents can help.”

While the UT YEAH team knew that they eventually
had to reach all of the schools throughout Tennes-
see, they also realized their team would be unable
to complete that task alone. So in 2001, the team
began their education strategy by training people --
county agricultural and family and consumer science
Extension agents -- they knew could reach and train
school and child care personnel that the team could
not reach.

In 2005, a Southern Region IPM grant helped to
expand their workshops and gain even more
ground. In addition to another agent training, this
time workshops included school purchasing officers
and pest management decision-makers who were .
then trained to understand IPM and the develop-
ment of pest management bid specifications. Bid
specifications were posted to the web site in an edit-
able format thus allowing school personnel to
download and modify it for their specific school sys-
tem. These and other child-serving facility IPM re-
sources were made available from the UTYEAH
web sites at http://eppserver.ag.utk.edu/School%
20IPM/sch_ipm.htm or http://utyeah.utk.edu/. Each
participant also left the workshop with a binder that
held materials that had been presented that day
including a child-serving facility IPM Logbook which,
when used in a facility, would keep all interested
parties informed of pest and pesticide-related infor-
mation.

“l knew if | didn’t get IPM into the bid specs, it wasn't
going to happen,” Vail said.

UT YEAH also set up a Blackboard site for Exten-
sion agents to download all training materials.
Agents will be quizzed before they download the
training information to ensure they understand the
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material they are distributing. A new Extension re-
cord keeping system (SUPER) will allow the team to
track classes taught by the agents and record un-
derstanding of pests and pesticides from pre- and
post-training quizzes.

In addition to conducting general workshops, Vail
and her team visited schools to point out potential
problems to school personnel. Tellico Elementary
was one of them.

“We visit the schools and point out what needs to be
changed,” said Vail. “Our goal is to create better
indoor air quality.”

And Tellico Elementary School staff were ready for
a change—primarily because the chemical sprays
were believed to have compromised the health of
one of their students. After Vail’s visit, maintenance
supervisor Charles Underwood began making
changes, not only in structural repairs but in daily
habits as well.

“We stopped all eating in the classrooms and re-
quired teachers to take students to a designated
area for snacks,” he said in an answer to a question-
naire. “We later found that this was not necessary if
all trash was removed from the rooms on a daily
basis.”

Over the next several months, school staff and
teachers continued making modifications, and Un-

derwood discovered that by the end of the year,
pest control costs remained the same—and the
pests had not returned.

While Vail was initially disappointed by the slow
progress the IPM trainings were making, she is sat-
isfied with the results.

“If we could increase IPM adoption in these facilities
by ten percent every year, I'd consider our program
successful,” she said.

Currently their team is developing a password-
protected site that will allow designated school and
childcare personnel to post their pest management
practices to an interactive survey online on the Inter-
net. In the past, the team rated a facility as using
IPM or not using IPM. As part of the Southern Re-
gion IPM grant, they have developed a voluntary
IPM certificate program and an IPM continuum that
will rate facilities as using no, low, medium or high
levels of IPM. As part of that certificate program,
facilities using low to high IPM will be listed on the
UT YEAH Web site to give parents information
needed when deciding on a child-serving facility for
their children and Extension agents will deliver a
certificate with this rating to reward the school or
childcare facility for its participation and to further
market the program. Schools and childcare facilities
can reapply each year for the certificate by taking
the online, interactive survey.
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In 2002, Texas residents began to battle an enemy
that delivered a deadly punch. In the largest insect-
borne epidemic since the late 1960s, when St. Louis
encephalitis ravaged through the state, the mosquito
Culex quinquefaciatus, or the Southern house mos-
quito, once again claimed center stage, carrying this
time the newly introduced West Nile Virus. As pest
control companies and mosquito control agencies
began responding to resident complaints of mos-
quito infestations, they soon had another problem:
the insecticides that had worked for years killed less
and less of the target mosquito populations. As ex-
tension specialists became involved and Texas Uni-
versity A & M researchers stepped in, they discov-
ered that they were dealing with an age-old plague:
insecticide resistance.

The news of mosquitoes that could resist a pesticide
treatment began to concern researchers at Texas A
& M University as early as 1976, when they began a
project to examine mosquito resistance. In 2004,
entomologist Dr. Jeffrey K. Tomberlin with Texas
Cooperative Extension and fellow researchers Dr.
Jim Olson and Dr. Patricia Pietrantonio from the
Department of Entomology in the College of Agricul-
ture and Life Sciences at Texas A & M University
increased the scope of the project to genetic re-
search and educational materials with funding from
the Cooperative State Research, Education and
Extension Service (CSREES) at USDA. After two
years of research, their preliminary findings show
that a specific method of alternating between the
organophosphate malathion and synthetic pyre-
throids currently controls most of the mosquito
population. Now they are preparing to take what
they have learned in Houston about this integrated
approach and apply it on an area-wide basis in
Texas and other regions of the United States.

West Nile virus entered the United States through
New York in 1999 and spread quickly. Reports of
infection grew exponentially each year, and the dis-
ease has now touched all 48 of the contiguous
states. The National Institute of Allergy and Infec-
tious Diseases has identified at least 40 mosquito
species that carry West Nile virus, among them
Culex quinquefaciatus in the southern states and
Culex pipiens in the North. Of those, Culex quinque-
faciatus most quickly develops resistance to insecti-
cides. And it is the Culex species that carried St.
Louis encephalitis in the late 1960s, with Texas be-
ing one of the states hit the hardest.

“Nothing is as scary to a mosquito control agency as
having a mosquito infestation and finding out that
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nothing works,” said Olson, who is the primary mos-
quito research specialist in Texas. “There is no part
of the state that doesn’t have mosquitoes. And in
Houston, we quit counting mosquitoes; we just
weigh them.”

Olson and his colleagues have focused their re-
search in Harris County, which includes Houston, a
city significantly impacted by West Nile virus and the
center of the St. Louis encephalitis outbreak in the
1960s. The dense mosquito population in Houston
makes it particularly susceptible to mosquito-borne
diseases.

Chemical control of mosquitoes involves two
classes of insecticides: organophosphates and syn-
thetic pyrethroids. Because of increasing concern
about the safety of organophosphates and their per-
sistence in the environment, the mosquito control
industry began shifting over to synthetic pyrethroids.
Malathion, the most commonly used organophos-
phate for mosquito control, received EPA scrutiny a
few years ago as the agency re-examined several
chemical pesticide compounds for long-term health
effects and persistence in the environment. Culex
quinquefaciatus are highly resistant to malathion, as
documented in 2000 by Dr. Pietrantonio and col-
laborators from the Harris County Mosquito Control
Division.

Texas is home to at least twelve mosquito species
that carry serious diseases, including West Nile vi-
rus, St. Louis encephalitis and dog heartworm. As
the fear of a possible organophosphate ban began
to grow, the state found an additional problem: the
Culex populations were beginning to survive syn-
thetic pyrethroid treatments. By 2002, the population
of synthetic pyrethroid resistant mosquitoes was
rapidly increasing.

In July 2006, fears were alleviated; the EPA reregis-
tered malathion for mosquito control. According to
Harold Coble, agronomist with the USDA Office of
Pest Management Policy, the benefits of most or-
ganophosphates outweigh the risks.

“EPA is still doing a cumulative risk assessment for
organophosphates,” Coble said. “But there’s no indi-
cation that they're going anywhere.”

After a year of testing, Olson and his collaborators
discovered a window of opportunity in that Cx. quin-
quefaciatus in the Houston area began to prove
themselves susceptible again to malathion. In re-
sponse to this, they established an insecticide resis-
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tance management program involving the alternating
use of organophosphate and synthetic pyrethroid
insecticides.

“The primary goal is to confuse the resistance
mechanisms of the mosquitoes,” Olson said. “Insects
are good at doing one thing, and when they do two
things, they don't do either of them right.”

Pietrantonio recently received funding to clone a seg-
ment of the sodium channel in Cx. quinquefaciatus to
discover how mutations in the sodium channel are
causing insecticide resistance—the first time such a
study has been done on this species for Texas. Since
synthetic pyrethroids target the sodium channel,
learning more about it will be crucial to discovering
how to better control the species with these types of
insecticides.

And according to Olson, time may be running out.
Although the species now continues to breed suscep-
tibility into the remaining populations, he fears the
time is near that it will develop complete resistance to
both organophosphates and pyrethroids.

“Nobody has cloned the complete Culex quinquefas-
ciatus sodium channel before,” Pietrantonio said.
“The sodium channel is very big, so we're cloning a
fragment of it, and the mutation should reveal
whether or not a given mosquito population is resis-
tant to pyrethroids. However, we need to study both,
the genomic DNA and the actual cDNA to confirm
that resistance is associated with mutations in the
sodium channel.”

As Olson and Pietrantonio continue their research on
resistance, Tomberlin and extension specialist Kim-
berly Schofield fight the battle another way—in the
classroom. This past year, they introduced second
and fourth graders in the Dallas and San Antonio
school districts to a curriculum meeting state require-
ments that includes puzzles and mazes in addition to
lessons on how mosquitoes develop and how to keep
them out of the house. Not only did students absorb
the lessons, but they had fun learning the material.
And even with a tight teaching schedule, the teachers
were eager to fit the lessons into their curriculum.

“The teachers felt confident enough to continue the
lesson for the rest of the week after | conducted the
first lesson on mosquitoes,” Schofield said. “The stu-

dents seemed excited about the subject matter and
the teachers really enjoyed the material as well.”

The educational component has a vital goal: to teach
homeowners how to prevent mosquito bites by the
simplest means possible—by keeping them out of the
house. Typically partial to birds, Cx. quinquefaciatus
most often bites humans and pets when they have
become trapped inside a house.

“That's why we emphasize that houses should be
mosquito-proof,” said Olson. “We think that most of
the time humans are getting infected when mosqui-
toes get into the house.”

Additional outreach items include a placemat that
they have already shared with a few Houston restau-
rants and a Web site, elementaryinsects.tamu.edu,
containing a news article page and educational book-
lets with activities for teachers to use in the class-
room.

With new funding just received this year from
CSREES, Tomberlin and Schofield can conduct more
extensive evaluations in the next few years. In addi-
tion, they plan to make the site more dynamic and
include other insect curricula as well, including fleas,
spiders and “good and bad bugs.”

“We'll use live video that will be directed toward agri-
cultural agents, which they can use in their work,”
said Tomberlin.

While research continues, Olson and his colleagues
are training mosquito control specialists to monitor
the number of mosquitoes surviving each treatment,
collect mosquitoes to test how they react to various
levels of insecticides, and watch for the ratio of resis-
tant mosquitoes to susceptible ones to reach a cer-
tain value before switching to another group of pesti-
cides. One factor in their favor so far is that the sus-
ceptible mosquito strains seem to produce more off-
spring than the resistant ones, hence preserving sus-
ceptibility in the target mosquito population.

And to ensure that Cx. quinquefaciatus never gains
the upper hand, Olson and his collaborators hope
that they can serve as an example to the mosquito
control agencies in Texas and elsewhere in the US
and train them to monitor their mosquito populations
before they choose an insecticide.
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Characterized by a small, mottled head with two
dark stripes and pronounced orange or brown
stripes edged with white along its sides, the true
armyworm can quickly shred a leaf into a thin veil of
veins. In the field with no reference, it can be mis-
taken for a corn earworm or a fall armyworm. But
the frequency of its mistaken identity has already
decreased—its clear photograph and distinction
from its “lookalikes” are on page 30 in a new
pocket-sized guide distributed by Virginia Polytech-
nic Institute and State University. Discovering that
many mid-Atlantic growers lost crops due to mis-
identifying species and applying the wrong insecti-
cide, entomologists Ames Herbert and Sean
Malone with Virginia Tech decided to create a re-
source that would help growers identify what pests
were devouring their crops.

Contacting extension specialists and researchers at
the University of Delaware and the University of
Maryland, Drs. Herbert and Malone began brain-
storming the specifications for a pocket-sized, col-
orful insect guide that would follow farmers into the
field. Gathering ideas from growers, commodity
boards, pest control industries and other stake-
holders and collecting lists of insect pests from
Delaware and Maryland specialists to complement
Virginia’s list, Herbert and Malone developed a tem-
plate for a new, regional mid-Atlantic guide to pests
and beneficial insects. After they drew up some
page designs, they sent them to their communica-
tion office to design the final template.

The results amazed them. “When the boilerplate
came back, Sean and | were floored by the high
quality of the images,” said Herbert. “It's probably
one of the neatest projects we've ever done.”

Dr. Malone gathered the content for the guide.
Compiling all of the images proved to be quite chal-
lenging, he discovered. After consulting every pest
guide he could get his hands on, he contacted vari-
ous photographers for photos and copyrights.

“The challenge in this was finding high resolution
images that were true color,” said Herbert. “A lot of
photo guides you see out there are off-color, or
they're nationally-based, so they miss some of the
insects we have.”

Herbert and Malone worked together on the text,
which also proved challenging, since the text had to
be clear and concise with critical information for
ensuring accurate identification of the insects.
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The pocket notebook-size guide displays each in-
sect in full-color and divides them by preferred crop.
Toward the end of the guide is a key to distinguish-
ing similar-looking insects by body parts and mark-
ings. Printed and distributed by Virginia Coopera-
tive Extension, the guide proved to be hugely popu-
lar; of the 10,000 copies that Virginia kept to distrib-
ute, only 2,500 remain (Maryland and Delaware
received 2,000 each). In fact, the guide landed Of-
fice of Communications and Marketing a Bronze
Award for Technical Publication from the Associa-
tion for Communications Excellence (ACE).

They have also received positive comments from
the evaluation cards that they included in each copy
of the printed guide. Returned survey cards indicate
that on a scale of 1=not useful to 5=very useful, the
insect identification guide was useful (4.7, n=178),
improved the user's ability to identify an insect (4.6,
n=177), and helped the user in making a better pest
management decision (4.4, n=170). Herbert and
Malone said that the education and exposure that
these IPM projects provided should increase farmer
adoption of IPM practices in the coastal plains re-
gion of Virginia. In response to the helpfulness of
the guide, one farmer wrote, “I quickly identified a
true armyworm and took action with the help of my
extension agent.”

Herbert and Malone are
pleased with the feedback.
“It makes you feel good
that we are helping people
correctly identify some of
their crop pests,” Herbert
said. “With the worms, for
instance, it makes a big
deal what you use to
spray.”

Mid-Atlantic Guide to the

And growers don’t have to
remember what an insect
or worm looked like while
they run back to the house to look it up on the Inter-
net. “A lot of farmers don’t use Web-based informa-
tion too often,” said Herbert. “I made a case for
making something that they could carry in their
pickup trucks or in their pocket. They're just not
going to spend the day in the field and then go
home and try to look up that pest that they saw that
afternoon.”

And with the Mid-Atlantic Guide to Pests and Bene-
ficial Insects, they don’t have to.
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