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Bees, Pesticides And A Bees, Pesticides And A 
Game-Changing Presidential InitiativeGame-Changing Presidential Initiative

M.E.A. McNeil

“The system’s broke and it needs to be fi xed.” The 
exasperated frustration of Dave Hackenberg, Chair of the 
beekeepers’ National Honey Bee Advisory Board (NHBAB),1 
echoed the tone of many who were fi rst interviewed for this 
article on bees and pesticides, promising an unenviable 
assignment. 

And then, on June 20, President Obama signed 
an Executive Memorandum. The surge of responding 
optimism was matched only by the degree of surprise 
at its scope. 

Penn State Entomologist Jim Frazier said he had 
never seen anything like it in his long career. Laurie 
Adams of the Pollinator Partnership said, “The most 
powerful offi ce on this planet is saying pollinators are 
important.” 

The following is, at best, an album of snapshots – a 
collection of diverse responses and appraisals of one 
complex part of a complex problem. 

The Presidential Memorandum
The “Presidential Memorandum – Creating a Federal 

Strategy to Promote the Health of Honey Bees and Other 
Pollinators” states that “given the breadth, severity, and 
persistence of pollinator losses, it is critical to expand 
Federal efforts”.2 That expansion is unprecedented: A 
Pollinator Health Task Force, to be co-chaired by the 
Secretary of Agriculture and the Administrator of the 
Environmental Protection Agency, includes, just for 
starters, representatives from the Departments of State, 
Defense, Interior, Housing and Urban Development, 
Transportation, Energy, Education; Councils on 
Environmental Quality, Domestic Policy, National 

Security; the General Services Administration, National 
Science Foundation; the Offi ces of Management and 
Budget, Science and Technology Policy.

Why such a huge and disparate coalition? “That’s 
what we need. It gets attention from ripples across many 
branches of the government,” said Dennis van Engelsdorp 
of the Bee Informed Partnership and the University of 
Maryland. “We need a revolution, so that pollinator health 
infl uences what we all do – like recycling.”

The pollinator-pesticide problem reaches across the 
environment, from agriculture to back yards. Nation-wide 
bee losses have hovered around a third for six years. A 
team from Penn State University and the USDA found 121 
pesticides in bee pollen and wax.  In the fi rst suburban 
county the team tested, Marin, CA, an array of pesticides 
were found, six highly toxic to bees – 95% applied by 
homeowners.3 

Last May, a stakeholder meeting was convened at the 
White House.4 Ways to address the decline of pollinators 
were addressed by researchers, environmental groups, 
beekeepers and industries as diverse as automotive 
manufacturing. This initiative creates a governmental 
Task Force charged with coming up with a National 
Pollinator Health Strategy with goals and timelines for 
progress in “understanding, preventing, and recovering 
from pollinator losses.” The plan will include: habitat 
restoration, educational programs, data gathering and 
dissemination as well as research on pesticides, nutrition, 
pests and pathogens.

These federal agencies have forage land, research 
facilities and venues for education; in addition, a public-

Jim Frazier, an entomologist at Penn State University, was on 
the Steering Committee for the Pellston Conference on Pesticide 
Risk Assessment for Pollinators. He is also the scientifi c advisor 
to the National Honey Bee Advisory Board, a joint project of the 
American Honey Producers Association and the American Bee-
keeping Federation. He is a member of the PSU/USDA team that 
found 121 pesticides and metabolites in bee colonies. (photo 
courtesy of Maryann Frazier)

Laurie Davies Adams is the Executive Director of the Pollina-
tor Partnership, a nonprofi t organization working to protect the 
health of managed and native pollinators. She has overseen the 
North American Pollinator Protection Campaign (NAPPC), a broad 
collaboration of stakeholders. National Pollinator Week is the re-
sult of a NAPPC campaign.
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private partnership is part of the plan. “It’s clear that the 
economic climate is one where we have to do more with 
less,” said van Engelsdorp. “So industry has to step up 
with interest in social causes. What’s needed is direct 
investment or change in behavior.” 

Too Many Faces
The problem of bee loss is many faceted, with the 

role of pesticides interrelated. The initiative states that 
“The Environmental Protection Agency shall assess the 
effect of pesticides, including neonicotinoids, on bee and 
other pollinator health and take action, as appropriate, 
to protect pollinators.

When it comes to pesticides, the President’s directive 
arrives in a confl icted and mistrustful atmosphere. Some 
researchers were willing to speak for this article only off 
the record. The thinking of the NHBAB is that “the EPA 
and the states are resistant to address concerns we have 
brought to light and have little interest in resolving system 
defi ciencies.” Yet beekeeper reluctance to report losses 
to the government for fear of losing pollination contracts 
– most recently evident in the last massive California 
losses – has a long history. Throughout 35 years of his UC 
Davis newsletter, Eric Mussen has appealed to reticent 
beekeepers to report pesticide 
kills to establish a government 
record.

At the same time, diverse 
stakeholders applaud the 
presidential initiative. Jay 
Evans, interim Research Leader 
of the USDA-ARS, welcomed a promising collaborative 
effort. Frazier called it “a huge opportunity, and it is 
coming from the top. The climate is right.” Jerry Hayes 
of Montsanto said, “I think it’s long overdue – there has 
never been a coordinator. It’s brought in many agencies 
and has accountability.”

To turn disillusionment into hope, it is tempting to 
focus on the positive, laying aside divisive differences. 
Ignoring contradiction, however, may contribute less 
to creative solutions than taking on the clash of value 
systems; that alchemy has the potential for producing a 
new reality. 

That being said, when it comes to pesticides, one 
might begin by defi ning what “it” is. In the old cartoon with 
two people saying 
“Dog”, one thought 
balloon pictures a 
St. Bernard and the 
other a chihuahua. 
Hayes points out, 
“Everyone is talking 
about  the  same 
thing – how to feed 
the world safely and 

sanely.” But how that is being accomplished and how to 
rectify it are seen quite differently among the stakeholders 
– what the tradeoffs are or even whether there need to 
be tradeoffs at all.

The Chemicals
Conservation Biologist Claire Kremen of UC Berkeley 

says that in the monoculture system, pest insects can 
rapidly spread and the only way to control them is with 
“chemical pesticides that target insects, and bees are 
insects. They also eradicate the habitats for predator 
species that naturally prey on these harmful pests.” On 
what has been called the pesticide treadmill, farmers 
need to use increasingly larger amounts or more toxic 
pesticides on increasingly resistant pests.5 Beekeepers’ 
use of acaracides to control Varroa is an example, and 
the vast dead zone in the Gulf of Mexico is a result.

 “Every chemical company realizes that pesticides 
don’t last and target organisms develop immunity,” said 
Hayes. “At Monsanto they are looking at different ways to 
do this – biologicals, bacteria and fungicides, to protect 
plants.”

A dream project of Jay Evans at the USDA-ARS is 
to discover how differences in the biologies of mites and 

bees, such as developmental 
cues, can be used to control 
Varroa. 

Beyond philosophical 
divides is a tangle of factual 
d isputes.  Jay Vroom of 
CropLife America, which 

represents manufacturers of agricultural chemicals, 
has stated that bees don’t visit corn and soybeans. 
Maryann Frazier, a researcher at Penn State University, 
said, “Although bees widely gather corn pollen, corn 
is considered to be a wind-pollinated crop; there is no 
consideration for pollinator exposure when chemical 
treatments are registered for such plants”. 

Bayer’s Fischer said that seed treatments are an 
“environmentally friendly way to use an insecticide.” In 
consideration of research to the contrary, the European 
Commission last year decided to enact a two-year ban on 
three neonics for reevaluation. Three environmental and 
food safety groups are suing the California Department of 
Pesticide Regulation (DPR) over its June approval of two 
neonics.6 The Center for Food Safety fi led a legal brief in 
December in support of a lawsuit to reverse the EPA’s 2013 
decision to approve the neonicotinoid sulfoxafl or – the fi rst 
to invoke the US Endangered Species Act to protect bees. 
A bill to suspend neonicotinoid licensing during further 
testing failed in the U.S. House of Representatives. A 
meta-analysis of 800 peer-reviewed papers by The Task 
Force on Systemic Pesticides concludes that there is 
enough evidence of harm to trigger regulatory action.7

Penn State University Entomologist Christina 
Grozinger said, “Neonics are not all the same. There 
are many studies on the negative effects, but they have 
different levels of toxicity. It’s complex but manageable. 
Banning them as a class only kicks the can down the 
road. I have spoken to people on both sides of the neonic 
issue, and they are all satisfi ed with [the presidential 
memorandum directing further study].”

“If you take the mindset that you are going to use 
pesticides no matter what,” said William Quarles, editor of 
the IPM Quarterly and a chemist, “Then the alternative to 
neonics are organophosphates, which are neurotoxins” – 

Jay Evans, an interim 
co-director of research 

at the USDA/ARS, 
sees the presidential 

directive as a good
opportunity for

collaboration and data 
sharing. (photo by 
Stephen Ausmus)

Bees Don’t Visit Corn.
Period.

CropLife America
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problematic to both bees 
and humans. IPM offers 
non-toxic and least-
toxic, integrated pest 
management solutions 
to urban and agricultural 
pest problems.8

In one of the first 
crops pollinated this year, an estimated 80,000 bee 
colonies were killed or impaired from a tank mix that 
included a fungicide, insect growth regulator and a new 
adjuvant, according to Eric Mussen, Emeritus Extension 
Apiarist at UC Davis. “No one did anything illegal,” said 
Hackenberg. “The label on these products doesn’t say 
anything about bees.” Losses for that event are estimated 
at $64 million, borne by the beekeepers.

“The almond growers who applied tank mixes this 
year followed official label guidelines,” said Michele 
Colopy, program director of the Pollinator Stewardship 
Council. 

“The EPA generally does not consider the impact 
of pesticide mixtures on bee health,” said Jim Frazier. 
“None of this has been adequately studied or taken into 
consideration for registration purposes.”

Where to from here?
At this point, the number of non-industry researchers 

pursuing this work would make up a board game of Wits 
and Wagers.9 Most, if not all certifi ed GLP labs (those with 
a set of specifi c, stringent, costly requirements) are at 
chemical companies or the EPA, according to Hackenberg, 
which means that potentially more objective university 
studies are less readily accepted for testing review.

In the EU, evaluation by the precautionary principle 
requires determination of whether an agricultural 
chemical is harmful before it is registered for use. Therein 
lies a fork in the road to agreement. “We have a regulatory 
system that allows you to bring [pesticides] to market 
before you can fully understand what the impacts are,” 
said Paul Towers of the Pesticide Action Network North 
America.

“We have a concern in general with the approach that 
the EU takes to risk management,” said Daniella Taveau, 
a senior trade adviser in EPA’s Offi ce of Chemical Safety 
& Pollution Prevention.

The new guideline for testing, Guidance for Assessing 
Pesticide Risks to Bees, issued three days after the 
presidential memorandum, was created by the EPA 
with Canadian and California offi cials. It directs a tiered 
approach.

In the U.S., the fi rst tier of testing consists of a 
contact toxicity test, the LD50, to establish the dose that 

kills 50% of the organisms. At present, even temporary 
permits (called Section 18, which can be active for years) 
use a cost-benefi t analysis that does not consider IPM 
alternatives that favor pollinators or the potential impacts 
on beekeepers or the environment. Researchers have 
increasingly called for the inclusion of mounting data on 
sub-lethal, cumulative doses of chemicals in regulatory 
appraisal, and the new guidelines appear to make an effort 
to begin to include them. A Penn State study extended 
the EPA’s usual 48 hour toxic analysis to four days 
and found that results could shift dramatically from no 
response to high mortality during the additional days.10 
The new guide states, “For chronic effects, a longer study 
duration including an overwintering component may be 
considered.”

Jim Frazier was on the Steering Committee for The 
Pellston Conference, an international gathering in 2011 
titled Pesticide Risk Assessment for Pollinators.11 The 
resulting document, written by the participants and 
edited by two scientists, from the EPA and Bayer, was a 
basis for the new guidelines. It recommended a revamping 
of the evaluation process, including prediction of both 
systemic and non-systemic exposure. A risk hypothesis 
was outlined, tracing pesticide residues from contact with 
foragers to in-hive exposures. Specifi c measures were 
developed during the workshop that have infl uenced the 
resulting assessment plan.

Frazier found the document to be “a definite 
improvement over the current EPA testing scheme, but 
it falls far short of what it should be based on current 
science. While the improved tier testing system adds 
chronic oral toxicity for adults and larval bees, it only is 
done on active ingredients and leaves out all the additives 
in formulated pesticides actually applied in the fi eld. 
There is no excuse for this. Also no pesticide combinations 
are tested; there is no excuse for this either, especially 
since tank mixes are allowed and there are many known 
examples of fungicides synergizing pesticides they are 
mixed with and applied simultaneously.”12 

“When the dust settled,” said Hackenberg, “It looked 
like they got their way.”

The EPA And Environmental Realism
Depending on whom you talk to, the P in EPA could 

stand for Protection or Phooey. In the new book, Poison 
Spring, 25-year EPA employee E.G. Vallianatos documents 
his experience with collusion and laxity in the agency, 
as well as a revolving door connecting leadership to the 
chemical industry.

Getting the EPA side of the story was no easy task, 
with an interview request shuttled along fi ve times, 
requiring pre-submitted questions; persistence was 
rewarded with a 20 minute conversation assertively 
monitored by a media person. Nonetheless, Rick Keigwin 
of the Pesticide Re-Evaluation Division seemed genuinely 
glad of the new directive, saying “The EPA is very 
supportive of the President’s effort” and pointing out the 
importance of a collaborative relationship. “We can get 
this moving quickly.” 

The guidelines describe the fi rst testing tier as “a 
screening-level risk assessment that is intended to be 
suffi ciently conservative such that chemicals that pass 
the screen are considered to represent a relatively low 
risk of adverse effects to bees.” Frazier points out that 
no formulation materials are used for determining the 

Christina Grozinger,
Professor of Entomology and 
Director, Center for Pollinator 
Research at Penn State
University, envisions
university collaboration 
among several universities 
for research that could be 
helped by the new initiative. 
She also sees it as a means 
of defi ning common
interests. (photo by
Harland Patch)
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initial toxicity to trigger any testing to follow. For those 
that don’t pass, “refi nements in exposure estimates 
and/or mitigation measures” are recommended “such 
that further refi nements are not needed.” On the third 
tier, “additional refi nements in exposure and/or effects 
estimates can be made based on studies with increasing 
levels of environmental realism.” We will, perhaps, be 
hearing more about what “environmental realism” means.

If you are assigning blame to the EPA, “you are 
barking up the wrong tree,” according to another EPA 
scientist, who declined to be named because of media-
contact rules. He pointed out that the EPA must follow 
regulations that cite tests and cost-benefi t analysis that 
preclude some considerations for pollinators. “The cost-
benefi t analysis does not include a balance, for example, 
between fumigates in soil and nonchemical management 
techniques like crop rotation.” He added that the EPA can 
call for more testing, but compliance by applicants is not 
required by law; the last time the toxic substances control 
act was updated was 1980. Further, he said, California 
is the only state in which pesticide use can be tracked; 

“everywhere else you have to go to the suppliers to see 
how much is produced or sold.”13

Jim Jones oversees the EPA’s Offi ce of Pesticide 
Programs, which implements pesticide, toxic chemical, 
and pollution prevention laws; it also registers new 
pesticides and reviews and regulates those on the market. 
His offi ce, with 1,200 employees and a $230 million 
annual budget, is working with declining resources and 
a corresponding drop in its workforce. 

Jones cites population-level studies on bees being 
carried out by several pesticide manufacturers: “They are 
going to be instrumental in our ultimate assessment.” In 
addition, the EPA is working with seed companies to use 
a new agent that helps keep pesticides on treated seeds 
during planting; “We’ve worked with manufacturers to 
come up with a better sticking agent so that the pesticide 
doesn’t blow off the seed. EPA is hoping that by 2015 it 
becomes the standard.” By press time, the EPA plans 
to provide data on residual toxicity of pesticides that 
can harm bees. “Ideally, if you are in and around bees, 
you will use chemicals with a shorter residual toxicity 
rather than a longer one.” He adds that the EPA plans 
to use a hazard assessment to determine whether new 
chemicals are safer than those on the market, and they 
are currently evaluating all existing pesticides for their 
impact on bees.14

Jim Frazier, while a senior scientist working with 
formulating chemists at DuPont for over eight years, said, 

“The EPA announces that they are making new stringent 
standards. But those standards will not be in effect for 
neonicotinoids until 2018 to 2020, by which time they will 
be off patent. It is delayed so long as to be meaningless. 
I’ve seen it from the inside, and I know how it works . . . 
Delay and do nothing.”

After fi ve years of knocking at the door, reports 
Hackenberg, the beekeepers now have an ear inside the 
EPA for the fi rst time. Sitting on a hive in a bee yard, 
he said, he has reported by phone to an EPA scientist. 
Frazier, science advisor to the NHBAB, said of their efforts, 
“They have done a yeoman’s effort to be heard, and they 
have come a long way. They have paid their own way and 
done a good job of representing both bee organizations. 
Their current issue is the language on pesticide labels to 
stop spraying during bloom. At fi rst they said it was not 
possible, and now it is on the table.”

“Someone has to stop the daytime spraying. I’m not 
going to shoot the plane out of the air,” said Hackenberg.

Reevaluating pesticide labels has been a beginning. 
As of last year, labels for neonicotinoids will carry an 
icon of a bee to signal potential risk to bees, according to 
Jones. The labeling, which will be broadened to include 
other insecticides, also says that application is prohibited 
when bees are present. It was not made clear how that 
can apply to systemics.

Labels, Inerts And The Law 
Labeling is not a straightforward issue. Metabolites 

and inert ingredients continue to be unknowns. In 
2012, Jim Frazier published research showing that 
some chemicals sprayed on almonds can impair honey 
bee learning – including inerts. The example of Bravo, 
a fungicide, is cited by Hackenberg. “The chemical 
companies use the same label, even though it was 
strengthened, worse than before. They changed the 
inert ingredients.” Inert ingredients are not revealed by 
chemical companies either on the label or to regulators; 
the presidential initiative states that “Nothing in this 
memorandum shall be construed to require the disclosure 
of confi dential business information or trade secrets . . .” 

A problem repeatedly pointed out by researchers and 
beekeepers is that testing in the U.S. is done only on 
main “active” ingredients in a pesticide, not the complete 
formula. A logical solution is to test off-the-shelf products 
– what pollinators are exposed to – without the privileged 
inerts being revealed. Keigwin pointed out that the new 
guidelines direct further testing “if data suggests” the 
necessity.

Hayes agrees that “Some adjuvants and surfactants 
can be more powerful than the active ingredients. But 
more labeling – who reads those things? There needs to 
be a level of respect, best management practices; this is 
where training comes in.”

Hackenberg would agree on a need for training. “The 
guys who are not at the table are the pesticide salesmen, 
the middle men” who are recommending chemicals 
“whether they are needed or not.” When there is a bee kill, 
Hackenberg reports that the farmer typically says “this is 
what my chemical guy told me to do, and the guy doing 
the selling tells me it’s none of my business, and that his 
business is to sell chemicals. Someone gets a fi shing trip 
out of this.” What, he asks, if chemical salesmen did not 
have incentives based on sales volume?



Pesticide regulation is carried out by the Environmental Protec-
tion Agency from this offi ce in Washington, DC and dozens of 
branches throughout the country. (photo by Christian Bradford  
with permission granted)
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Change May Be In The Air
Whatever change is in the air, “People are taking this 

very seriously,” said van Engelsdorp. “The Secretary of 
Agriculture and the EPA are willing to do science-based 
policy. They are rewriting the rules. I’m told that the 
President talks about this at dinner with his family. Still 
change takes a long time.”

Change of this proposed magnitude takes money, too, 
and there is no shortage of good ideas that have fallen 
away for lack of fi nancing. It is, at this point, not clear 
how all of these initiatives will be funded, but individual 
departments will play a part as they prioritize pollinator 
health. Obama’s budget for next year recommends about 
$50 million for multiple agencies to help fund research 
and increase the number of acres dedicated to pollinator 
conservation programs – with pollinators including not 
only honey bees but butterfl ies, moths, beetles, birds, 
native bees, bats and other mammals. Hackenberg 
calculates that the budget so far dedicated for planting 
forage, “doesn’t go far, since it takes $200-$400 per acre 
to seed, getting 40,000 acres against 40,000,000 acres 
that are in pesticide-treated land.”

In the Memorandum, $25 million is set aside for 
pollination and pollinator health – including consideration 
of non-Apis pollinators.15 Of that, $5 million would go 
to a multi-agency effort to address the decline of honey 
bees. Such an amount shared 2008-12 in the CAP 
(Coordinated Agricultural Project), while productive, 
was like a tablespoon of peanut butter spread over a loaf 
of bread. Many stakeholders are reaching out to other 
funding sources. 

Funding All this?
Business for Bees is a new collaboration formed 

by The Pollinator Partnership. Adams has coordinated 
the funding and business acumen of companies and 
associations such as Boeing, General Mills, Burt’s Bees, 
Toyota and the Almond Board.16

The Honey Bee Health Coalition at the Keystone 
Center aims to bring diverse views together, according 
to organizer Julie Shapiro. At fi rst glance, the group, 
originally funded by Monsanto, is over half business 
interests, about a fi fth commercial beekeepers, with 
something over a 10th conservation organizations 
including those concerned with pheasant and duck 
hunting, plus a governmental agency and a university 
represented. But it is a new group, invitations have been 
broadly sent, and the participating contribution can be 
time and input rather than money. 

Another collaborative idea, from Grozinger, is for a 
Pollinator Innovation Institute that would be comprised 
of several universities on a model from The National 
Science Foundation, which has a group of universities and 
private groups that conduct and share basic and applied 
research – like medical bench-to-bedside. “It should be 
more feasible to run long-term projects within a smaller 
consortium,” she said.

Science-based data sharing and education may be the 
fabric of the whole enterprise. “Databases showing forage, 
climate, disease, pesticides, and bee colony fates are now 
being collected. Analyzing those all together would be a 
dream and could go a long way toward predicting and 
decreasing colony losses,” said Evans. Van Engelsdorp 
is starting such a pilot project, called Sentinel Apiaries.

Of this initiative, Frazier said, “This is an unusual 
possibility. You have to look at the positive side and make 
the most of it. It is a Mt. Everest to climb.”

“We are worth a lot to a lot of people,” said 
Hackenberg, but we’re short now. The President of the 
United States has stood up and said ‘We have a problem.’ 
We don’t know what’s going to happen with it. We’re 
hopeful for anything.” 

“I can’t believe how smart this is,” said Adams. “What 
has happened is the single most collaborative coordinated 
strategic conservation project in the 21st century.”

The stakeholders turn out to be us all. “Peel back and 
you fi nd a pollinator. Everyone eats.” How it may play 
out may be in small acts – like when NHBAB beekeepers 
concluded a meeting in an apiary with a chemical 
company representative by using a couple of hive tools 
and a piece of wire to help him get into his car with the 
keys locked in.

M.E.A. McNeil is a journalist and Master Beekeeper. She 
can be reached at mea@onthefarm.com.
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Footnotes
1The parent organizations are the American Honey Producers 

Association and the American Beekeeping Federation.
2For the complete text, see: http://www.whitehouse.gov/

the-press-offi ce/2014/06/20/presidential-memorandum-
creating-federal-strategy-promote-health-honey-b

3For data from the Marin Pollen Project, see: M.E.A. McNeil and 
Maryann Frazier, “What the Bees Brought Home,” American 
Bee Journal, April, 2014.

4The meeting was organized by the White House Domestic Policy 
Council and Offi ce of Science and Technology Policy.

5See Davis, A. et al. (2012) Increasing Cropping System Diversity 
Balances Productivity, Profi tability and Environmental Health, 
PLoS One, October 10. This study indicates that diverse 
cropping systems can meet or exceed the performance of 
monocropping while requiring signifi cantly smaller amounts 
of agrochemicals. http://www.plosone.org/article/
info%3Adoi%2F10.1371%2Fjournal.pone.0047149

6The groups are The Pesticide Action Network North America, 

the Center for Food Safety, and Beyond Pesticide The 
neonicotinoids in question are Venom Insecticide and 
Dinotefuran 20SG.

7The analysis, known as the Worldwide Integrated Assessment 
(WIA) is to be published in the peer-reviewed Journal of 
Environmental Science and Pollution Research. It was 
undertaken by the Task Force on Systemic Pesticides, an 
international group of independent scientists affi liated with 
the International Union for Conservation of Nature (IUCN) 
Commission on Ecosystem Management and the IUCN Species 
Survival Commission.

8See: Quarles, W. and J. Grossman (2002) Insectary plants, 
intercropping and biological control. IPM Practitioner 24(3):1-
11. Also: Liebman, M., L.R. Gibson, D.N. Sundberg et al. 2008. 
Agronomic and economic characteristics of conventional and 
low external input cropping systems in the central corn belt. 
Agronomy J. 100:600-610. BIRC website: http://www.birc.
org/. 

9Among them are Jamie Ellis, University of Florida; Keith 
Delaplane and Jennifer Berry, University of Georgia; Reed 
Johnson, Ohio State; Jeff Pettis and Anita Collins, USDA; Brian 
Eitzer and Kim Stoner, Connecticut Agricultural Experiment 
Station; Judy Wu, University of Minnesota, and a consortium 
of scientists at Penn State including Chris Mullen, Jim Frazier 
and Maryann Frazier. 

10The Penn State Center for Pollination Research (CPR) website 
publishes information on projects: http://ento.psu.edu/
pollinators. On that site see: “High Levels of Miticides and 
Agrochemicals in North American Apiaries: Implications for 
Honey Bee Health”, Christopher A. Mullin, Maryann Frazier, 
James L. Frazier, Sara Ashcraft, Roger Simonds, Dennis 
vanEngelsdorp, Jeffery S. Pettis. 

11See complete text of  Pellston Conference report at: http://c.ymcdn.
com/sites/www.setac.org/resource/resmgr/publications_
and_resources/executivesummarypol l inators_.

September2014.indd   56 8/19/2014   3:23:20 PM


