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March 12, 2019        

 

 

Connie Hernandez 

Field and External Affairs Division 

OPP Docket 

Environmental Protection Agency Docket Center (EPA/DC) 

(28221T) 

1200 Pennsylvania Ave. NW 

Washington, DC 20460-0001 

 

Re: Pesticides; Petition Seeking Revised Testing Requirements of Pesticides Prior to Registration; 

EPA-HQ-OPP-2018-0262 

 

 

 

Dear Ms. Hernandez, 

 

Beekeepers value deeply their relationships with farmers, ranchers, and specialty crop producers. 

Beekeepers need to maintain this vitally important bond for the sustainability of agriculture.  It is 

important to bee health to examine all stressors, including pesticides.  Bee health has been in decline and 

continues to be in decline due to pesticide exposure directly to bees and to their food sources.  These 

pesticide exposures lead to bee diseases and pests taking advantage of weakened bee immune systems.  

Pollinators make possible the fruits, nuts, vegetables, and seeds we all enjoy.  When pollinators are 

healthy, farming is sustainable, and agriculture is economically strong.   

 

There is a preponderance of literature showing harmful effects to bees and other organisms from 

neonicotinoid (neonic) pesticides.  EPA has this science-based literature available to them, conducted by 

independent researchers at land-grant universities across the U.S., as well as USDA researchers, USGS 

researchers, and international researchers.  EPA is fully aware of the damage being caused to honey 

bees, native pollinators, soil sustainability, water quality, and beekeeping by the use of these neonic 

pesticides. The Pollinator Stewardship Council is calling for a moratorium on Neonicotinoids for the 

health of our managed and native pollinators. 

 

Pollinator Stewardship Council 
1624 Idlewood Ave., Akron, OH 44313 

www.pollinatorstewardship.org 

832-727-9492 
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The Pollinator Stewardship Council is providing comment on a petition received from the Center for 

Food Safety requesting EPA take the following actions:  

 

1. Revise pesticide registration regulations to take into account all pesticide ingredients (active, 

inert and adjuvant) and their effects on the environment.  

2. Revise pesticide registration regulations to require whole pesticide formulation and tank 

mixture testing to take into account synergistic effects.  

3. Revise pesticide registration regulations to require inert ingredients and whole pesticide 

formulations testing for chronic toxicological effects and degradation.  

4. Revise pesticide registration regulations to require Endangered Species Act (ESA) 

consultation on the effects of whole pesticide formulations and tank mixtures on threatened and 

endangered species. 

 5. Comply with the above requirements in conducting statutorily mandated registration reviews 

of pesticides. 

 

 

Revise pesticide registration regulations to take into account all pesticide ingredients (active, inert 

and adjuvant) and their effects on the environment.  

 

The Environmental Protection Agency (EPA) has a duty to ensure the use of all chemical ingredients 

will not unreasonably adversely affect humanity or the environment. The EPA should require all 

information from applicants concerning mixtures and co-application of ingredients before reaching any 

decision to allow new, additional or continued uses of these chemicals. The EPA should use this 

information to implement strict prohibitions and mitigations necessary to avoid the negative 

consequences on pollinators, water, land, and wildlife, or if those consequences cannot be sufficiently 

mitigated, to deny the application.  The EPA should recommit to a transparent process in which, to the 

greatest degree possible, the EPA provides information to the public, whether through notice of actions, 

publication of information (including studies and data) in the dockets, or timely responses to requests 

under the Freedom of Information Act. 

 

Research shows the application of multiple ingredients does have a synergistic effect for certain 

combinations of pesticides. (Andersch, et al. 2010; Brittain, et al. 2013; Johnson et al. 2013; Sgolastra, 

et al; Wachendoorff-Neumann, U. et al. 2012; Zhu, Yu Cheng, et al. 2015) Without expressly requiring 

applicants to provide information on synergy, it is highly likely that the EPA is underestimating the 

negative impacts on the environment of pesticide exposure in its analyses.  EPA cannot comply with its 

duty under the Federal Insecticide Fungicide and Rodenticide Act to ensure that its registration of 

pesticides will not result in unreasonable adverse effects on the environment.1 The EPA continues to 

approve more uses of mixtures such as the new approval of the combination of dicamba and glyphosate 

for use on genetically-engineered crops.  

 

Real-world residue data indicates that bees are exposed to a multitude of pesticides in the field. These 

exposures could have a layering or additive effect on bees. Furthermore, studies note that some pesticide 
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combinations (for example Demethylation Inhibitor fungicides combined with either pyrethroid or 

neonicotinoid insecticides) can increase toxicity synergistically. 2, 3, 4 

 

Federal action for protecting pollinators has included amending labels and requiring States to develop 

Managed Pollinator Protection Plans (MP3). These amended labels have advisory language which 

“facilitates'' MP3s advising beekeepers to either cover or move managed 

bees.  (https://www.regulations.gov/docket?D=EPA-HQ-OPP-2014-0818)  This “amended” Advisory 

Language however directly conflicts with the label's Mandatory statement; “Do not apply or allow 

residues on blooming crops or weeds if bees and other pollinating insects are visiting the treatment 

area.”  EPA PR Notice 2000-5 is quite specific: Advisory Language on a label is only appropriate if it 

does not conflict with Mandatory Language.  Even the Mandatory Hazard Statements are inadequate; 

they only consider acute impacts, and not the long term exposures or the ecological risks which are 

inherent with the use of systemic pesticides.  It is critical that pesticide product labels be clear and 

consistent across pesticide classes and ingredients. Any risk assessment that determines the mitigation 

strategies listed on labels should be based on the scale of use, and not through isolated assessments by 

crop or use.  Label statements must be enforceable and relevant to on-the-ground conditions.  

 

“Innovative policy changes are needed in four problem areas: excessive faith in the 

accuracy of pre-market risk assessments and regulatory thresholds; post-approval 

monitoring of actual impacts; risk arising from formulated pesticides, rather than just 

pure active ingredient; challenges inherent in assessing and mitigating the combined 

impacts of all GE traits and associated pesticides on agroecosystems, as opposed to 

each trait or pesticide alone; and, tools to deal with failing pest management 

systems.”  (Benbrook, Charles M., Why Regulators Lost Track and Control of Pesticide 

Risks: Lessons From the Case of Glyphosate-Based Herbicides and Genetically Engineered-

Crop Technology) 

 

 

Revise pesticide registration regulations to require whole pesticide formulation and tank mixture 

testing to take into account synergistic effects.  

 

It is imperative that the EPA consider synergistic effects of the formulated pesticide product during its 

registration and registration review process and include protective label restrictions to eliminate or 

mitigate adverse, synergistic environmental impacts.  The EPA should prohibit tank mixes on the labels 

unless there is sufficient information demonstrating that no synergistic effects will occur. 

 

In addition to products containing multiple active or inert ingredients that result in synergism, pesticide 

products can often be mixed or co-applied in the field in a way that results in negative synergistic 

effects.  In the recent pollinator risk assessment for the neonicotinoid, imidacloprid, the EPA noted that 

this pesticide was often mixed with fungicides in tank mixtures:  

 

“fungicides, particularly those of the sterol biosynthesis inhibitor class that include the 

triazole fungicides were detected with high frequency. There are reports in the literature 

that these chemicals may exhibit a greater than additive (e.g., synergistic) effect on 

toxicity when bees are exposed simultaneously with neonicotinoid chemicals like 

https://www.regulations.gov/docket?D=EPA-HQ-OPP-2014-0818
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imidacloprid. While the extent of this relationship is beyond the scope of this assessment, 

it highlights the complex nature of interactions of different stressors that exist in the 

hive.”  

 

Because these mixtures have damaging impacts on pollinators and other wildlife, EPA must take into 

account and act upon this issue when making pesticide registration decisions.  All risk assessments 

should be conducted on formulated products, not simply the active ingredient. The risk assessments of 

insect growth regulators, fungicides, and common tank mixes need to be reassessed for their negative 

impact upon brood development.  Every year damage to bee hives in the form of brood loss occurs. This 

unnecessary injury occurs due to the lack of appropriate warning statements on the labels of these 

products and inadequate testing of the final formulated product.  

 

 

Revise pesticide registration regulations to require inert ingredients and whole pesticide 

formulations testing for chronic toxicological effects and degradation.  

 

The examination of the lone active ingredient of a pesticide in the pesticide registration process and its 

impact upon adult honey bees does not reflect the real-world pesticide exposure of our bees.  The 

adjuvants, surfactants, “other ingredient,” synergisms within tank mixes of multiple pesticides are not 

part of the risk assessment when registering the pesticide.  The recently published research, “In-hive 

pesticide exposome: Assessing risks to migratory honey bees from in-hive pesticide contamination in the 

Eastern United States,” highlights the fact our “terrestrial biomonitors” called our honey bees, “return 

with accumulated contaminants to the hive.”  Colonies were monitored for 300 days between March 

2007 and January 2008.   

 

EPA, USDA, and pesticide manufacturers treat parasites as the primary cause of pollinator loss.  

Beekeepers place the blame on pesticide exposures from poorly chosen crop protection products and 

poorly timed applications of these products.  Researchers “investigated how exposing colonies to the 

parasitic mite Varroa destructor and the neonicotinoid insecticide imidacloprid affect flight capacity of 

foragers. Flight distance, time and speed of foragers were measured in flight miles to assess the relative 

and interactive effects of high V. destructor load and a field-realistic, chronic sub-lethal dose of 

imidacloprid. Foragers from colonies exposed to high levels of V. destructor flew shorter distances, with 

a larger effect when also exposed to imidacloprid . . .The findings contribute to an understanding of 

interacting stressors that can explain colony losses. Reduced flight capacity decreases the food-

collecting ability of honeybees and may hamper the use of precocious foraging as a coping mechanism 

during colony (nutritional) stress. Ineffective coping mechanisms may lead to destructive cascading 

effects and subsequent colony collapse.”5 

 

The current EPA guidelines place a greater emphasis on chemical residues over observed biological 

data. Due to environmental constraints, replication of residue studies has proven to be difficult. In 

addition to this, the current EPA guideline often finds studies unacceptable or only supplemental if there 

is no residue data to supplement the biological data. When any chemical residues or metabolites are 

found in bloom, dead bees, bee bread, or wax, it can be ascertained that active ingredient caused the 

resulting damage. With a No Observed Effect Concentration (NOEC) of 1-3 ppb, even the remotest of 
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exposures will at minimum, have sub-lethal effects upon a singular honey bee, which will in turn affect 

a hive. 

 

Pesticide manufacturer research submitted to EPA for registration is based on analysis of solely the 

active ingredient.  However, the “other ingredients” that comprise the formulated product for sale to the 

end-user often enhance the toxicity and synergisms of the active ingredient.  Researchers examined a 

“total of 42 formulated pesticides, including one herbicide and one fungicide, were assayed for acute 

spray toxicity to 4–6-d-old workers. Results showed significantly variable toxicities among pesticides, 

with LC50s ranging from 25 to thousands of mg/liter. Further risk assessment using the field application 

concentration to LC1 or LC99 ratios revealed the risk potential of the 42 pesticides. Three pesticides 

killed less than 1% of the worker bees, including the herbicide, a miticide, and a neonicotinoid. Twenty-

six insecticides killed more than 99% of the bees, including commonly used organophosphates and 

neonicotinoids. The remainder of the 13 chemicals killed from 1–99% of the bees at field application 

rates. This study reveals a realistic acute toxicity of 42 commonly used foliar pesticides. The 

information is valuable for guiding insecticide selection to minimize direct killing of foraging honey 

bees, while maintaining effective control of field crop pests.”6 

 

 

Revise pesticide registration regulations to require Endangered Species Act (ESA) consultation on 

the effects of whole pesticide formulations and tank mixtures on threatened and endangered 

species. 
  

In general, wild bee populations are also in decline across many landscapes.7 Research indicates that 

wild bees are at particular risk from insecticide applications at different times than managed pollinators.8 

Wild pollinators are most affected by pesticides after plant bloom periods, as they continue to forage in 

and around pesticide-treated areas after managed colonies have moved on. Other data suggests that 

certain bee species are more sensitive to pesticides than honey bees.9 Rundolf et al. (2015) reports that 

pesticide coated seed plantings reduce wild bee density, solitary bee nesting, and bumble bee colony 

growth and reproduction under field conditions.10 The authors here conclude that “pesticide effects on 

honey bees cannot always be extrapolated to wild bees.” 

 

There are approximately 4,000 species of native bees in North America,11 and differences in behavior 

and biology across species give rise to unique exposure risks. For instance, 70 percent of native bee 

species in the United States have ground/soil nests12 where they come into contact with pesticide 

residues, especially in agricultural regions. Wild bees contribute more than $3 billion to the U.S. 

agricultural economy13 providing pollination services in the presence and absence of managed honey 

bees. In fact, diverse pollinator communities, comprising honey bees, wild bees, and other insect 

pollinators, synergistically increase pollination services through species interactions and pollination 

effectiveness.14  

 

By harming pollinators like bees and butterflies, and natural pest control agents like birds and beneficial 

insects, neonicotinoids are sabotaging the very organisms on which farmers depend. Hundreds of recent 

studies detail the effects on birds, butterflies, earthworms, and a wide range of terrestrial and aquatic 

invertebrates—effects that occur when the chemicals are applied as directed. 
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Much of the harm is indirect.  Elevated levels of these chemicals in many surface and ground waters are 

already high enough to kill the aquatic invertebrate life on which many birds, bats, and other pollinators 

rely.15, 16  

 

Researchers Kessler et al. “found that rather than avoid pesticide-laced nectar when given a choice, as 

predicted by some researchers, in fact both honeybees and bumblebees preferred solutions containing 

imidacloprid or thiamethoxam to uncontaminated sugar water. Furthermore, bees consuming the 

pesticides ate less food overall, affecting their condition and survival. In the case of imidacloprid, they 

continued to show a preference for the pesticide-laced solution, even though they were more likely to 

die. To get to the bottom of this, the team examined how the bees reacted to the taste of the toxins. 

Normally, such chemicals should stimulate taste nerves that register bitterness. However, the results 

showed no response from the ‘bitter-sensing’ neurons to any of the three neonicotinoids. This suggests 

that the bees cannot taste these pesticides in nectar. These results are worrying because they suggest that 

foraging bees may not only endanger themselves but also bring back more neonicotinoid-laced food to 

the colony. Strategies such as planting flowers in field margins may not reduce the risks of pesticide 

poisoning for bees.”17 

 

The previous Federal administration’s action plan encouraged best management practices to “minimize 

harm to pollinators from pesticide use.” However, thus far there are no overarching federal strategies 

outlining measures for preventing pesticides from contaminating future pollinator habitat on public or 

private lands.  Similar to the action taken by the U.S. Fish and Wildlife Service that halted the use of 

neonicotinoid use on refuge lands, the use of high risk pesticides should be eliminated on lands 

designated for conservation.  

 

 

Comply with the above requirements in conducting statutorily mandated registration reviews of 

pesticides. 

 

“The call for a reevaluation of pesticide test protocols required for the registration of products is not new 

(Colin et al. 2004; Halm et al. 2006) These proposed new standards utilize Predicated No Effect 

Concentration which is determined using chronic and acute toxicity data and not potentially indirect 

effects of pesticide exposure, such as increased susceptibility to pathogens.  With the wide variety of 

pesticides that have been documented in failing beehives (Mullen et al. 2010), it is imperative that we 

understand both the synergistic effects these compounds may have and the interactions with other 

variables, like pathogens, involved in bee health.”18 

 

It is imperative the EPA consider synergistic effects of pesticide products during its registration and 

registration review process, and include protective label restrictions to eliminate or mitigate adverse, 

synergistic environmental impacts.  The EPA should prohibit tank mixes on the labels unless there is 

sufficient information demonstrating that no synergistic effects will occur. During the risk assessment 

risk mitigation process, the EPA should candidly engage with all of the stakeholders affected, including 

beekeepers. 

 

Due to the gaping holes in testing protocol that this petition seeks to address, honey bees and native 

pollinators are still not protected from the impact of pesticides.  Communication across stakeholders has 
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increased, and state pollinator protection plans (MP3s) have been created, but these efforts are best 

management practices and have no funding support or enforcement to encourage the best management 

to support the health of pollinators.  The naïve reliance on MP3 recommendations does not equal 

regulation, funded mandates, and complete product research prior to releasing these chemicals into the 

ecosystem. 

  

When examining the relationship to pollinators in the real-world of agriculture the use of pesticides does 

not stop at the manufacturers’ door, or even the label on the bag of coated seeds or liquid pesticide.  As 

bee health continues to suffer, as bees are unable to reproduce sufficiently, if more bees die every winter 

due to sub-lethal levels of pesticides, systemic and non-systemic pesticides, then it is the farmer’s crop 

yield that will also suffer. This relationship in the real-world of agriculture and pesticide use is creating 

less pollinators, a reduced American honey crop, unsustainable soils, and unsustainable farms.  As The 

University of Georgia, College of Agricultural and Environmental Sciences states, “For fruit or nut 

bearing crops, pollination can be a grower’s last chance to increase yield.  All post pollination inputs, 

whether growth regulators, herbicides, fungicides, or insecticides, are generally designed not to increase 

yield but to conserve losses.”19 

 

 

Formally, 

 

 

 

Michele Colopy, Program Director 

 

 

 

 
Endnotes 

 
1 7 U.S.C. § 136a(c)(5). 

2  Wachendoorff et al. 2012 

3 Andersch, W. et al. 2010 

4 Johnson, et al., 2013.  

5 Blanken et al. 2015. 

6 Zhu et al., 2015 

7  Koh, et al. 2015 

8 Park, Mia, et al. 2015 

9 Rundolf, et al. 2015  

10 Rundlöf, et al. 2015  

11 Vaughan, M, Hopwood, J, Mader, EL, et al.. 2015  

12 Ibid 

13 Losey, J.E. and M. Vaughan. 2006.    

14 Brittain, C, Williams, N et al. 2013.  

15 Hladik, M et al. 2014 

16 Hallmann CA, et al. 2014 
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17 "Science for Environment Policy": European Commission DG Environment News Alert Service, edited bySCU, The 

University of the West of England, Bristol. http://pollinatorstewardship.org/wp-

content/uploads/2016/01/bees_prefer_feeding_nectar_contaminated_neonicotinoid_pesticides_423na1_en.pdf 

18 Pettis et al., 2012 

19 “Pollinator: a grower’s last chance to increase yields,” The Univ. of Georgia, College of Agricultural and Environmental 

Sciences, http://interests.caes.uga.edu/insectlab/agimpact.htm  

 

References 

 Abbo, P.M., J.K. Kawasaki, M. Hamilton, G. DeGrandi-Hoffman, S.C. Cook, W.F. Li, J. Liu and Y.P. Chen. 2016. 

Effects of Imidacloprid and Varroa destructor on survival and health of European honey bees, Apis mellifera. Insect Sci. doi: 

10.1111/1744-7917.12335. 

 

Alaux, C., Brunet, J., Dussaubat, C., Mondet, F., Tchamitchan, S., Cousin, M., Brillard, J., Baldy, A., Belzunces, L., 

and Le Conte, Y., Interactions between Nosema microspores and a neonicotinoid weaken honeybees (Apis 

mellifera),Environmental Microbiology, 2010, 12(3),774-782. 

 

Andersch, W. et al. 2010. Synergistic insecticide mixtures. US Patent US 7,745,375 B2. Bayer CropScience AG 

 

Barati, Hejazi1, Reproductive parameters of Tetranychus urticae (Acari:Tetranychidae) affected by neonicotinoid 

insecticides, Received: 28 October 2014 / Accepted: 9 April 2015; Springer International Publishing Switzerland 2015 

 

Bass C, Denholm I, Williamson MS, Nauen R. The global status of insect resistance to neonicotinoid insecticides, 

Pestic Biochem Physiol. 2015 Jun;121:78-87. doi: 10.1016/j.pestbp.2015.04.004. Epub 2015 Apr 28.  

 
Benbrook, Charles M., Why Regulators Lost Track and Control of Pesticide Risks: Lessons From the Case of 

Glyphosate-Based Herbicides and Genetically Engineered-Crop Technology, Current Environmental Health Reports 2018; 

5(3): 387–395, Published online 2018 Jul 12. doi: 10.1007/s40572-018-0207-y, 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6132568/  

 

  Blanken LJ, F. van Langevelde and C. van Dooremalen. 2015 Interaction between Varroa destructor and 

imidacloprid reduces flight capacity of honey bees. Proc. R. Soc. B282: 20151738, 2015. 

 

 Blatzheim et al, 2014 L.; Bower, C.D.; Polk, T.; Ikizoglu, D.; Karahn, A.; Levinson, B.; Gunes, N.; Çakmak, I.; 

Wells, H.; Hranitz, J.M. The Neonicotinoid Pesticide Thiamethoxam Affects Motor Responses and Foraging Behavior of 

Honey Bees  

 

 Botías, C., A. David, E.M. Hill, and D. Goulson. 2016. “Contamination of Wild Plants near Neonicotinoid Seed-

Treated Crops, and Implications for Non-Target Insects.” The Science of the Total Environment 566-567 (May): 269–78. 

Botias, Christina, David, Arthur, Horwood, Julia, Abdul-Sada, Alaa, Nicholls, Elizabeth, Hill, Elizabeth M., and 

Goulson, Dave, Neonicotinoid residues in wildflowers, a potential route for chronic exposure for bees, Environ. Sci. 

Technol., Just Accepted Manuscript • DOI: 10.1021/acs.est.5b03459 • Publication Date (Web): 06 Oct 2015 

 

 Brandt, A., A. Gorenflo, R. Siede, M. Meixner and R. Bucher. 2016. The neonicotinoids thiacloprid, imidacloprid, 

and clothianidin affect the immunocompetence of honey bees (Apis mellifera L.). Journal of Insect Physiology 86 (2016) 40–

47. 

 

Bredeson, M.M. and Lundgren, Jonathan G., Thiamethoxam Seed Treatments Have No Impact on Pest Numbers or 

Yield in Cultivated Sunflowers, J. Econ. Entomol. 1–7 (2015); DOI: 10.1093/jee/tov249 

 

Brittain, C, Williams, N et al. 2013. Synergistic effects of non-Apis bees and honey bees for pollination services. 

Proc R Soc B: 280: 20122767. 

 

http://pollinatorstewardship.org/wp-content/uploads/2016/01/bees_prefer_feeding_nectar_contaminated_neonicotinoid_pesticides_423na1_en.pdf
http://pollinatorstewardship.org/wp-content/uploads/2016/01/bees_prefer_feeding_nectar_contaminated_neonicotinoid_pesticides_423na1_en.pdf
http://interests.caes.uga.edu/insectlab/agimpact.htm
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bass%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26047114
https://www.ncbi.nlm.nih.gov/pubmed/?term=Denholm%20I%5BAuthor%5D&cauthor=true&cauthor_uid=26047114
https://www.ncbi.nlm.nih.gov/pubmed/?term=Williamson%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=26047114
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nauen%20R%5BAuthor%5D&cauthor=true&cauthor_uid=26047114
https://www.ncbi.nlm.nih.gov/pubmed/26047114
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6132568/
https://dx.doi.org/10.1007%2Fs40572-018-0207-y
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6132568/


 

9 
 

 Chaimanee, V., J. D. Evans, C. Yanping, C Jackson, and J.S. Pettis. 2016. Sperm viability and gene expression in 

honey bee queens (Apis mellifera) following exposure to the neonicotinoid insecticide imidacloprid and the organophosphate 

acaricide coumaphos. J. Insect Physiol. 

 

Country-specific effects of neonicotinoid pesticides on honey bees and wild bees, Science 30 Jun 2017: Vol. 356, 

Issue 6345, pp. 1393-1395, DOI: 10.1126/science.aaa1190 , http://science.sciencemag.org/content/356/6345/1393 

Di Prisco, Gennaro , Cavaliere, Valeria ,,  Annoscia, Desiderato , Varricchio, Paola ,  Caprio, Emilio , Nazzi, 

Francesco , Gargiulo, Giuseppe , and Pennacchio, Francesco,  “Neonicotinoid clothianidin adversely affects insect immunity 

and promotes replication of a viral pathogen in honey bees,” Edited by Gene E. Robinson, University of Illinois at Urbana–

Champaign, Urbana, IL, and approved October 1, 2013 (received for review August 8, 2013)  

 

Hallmann CA, et al. 2014. Declines in insectivorous birds are associated with high neonicotinoid concentrations. 

Nature doi:10.1038/nature13531. 

 

Hladik, M.L., Kolpin, D.W., Kuivila, K.M., Widespread occurrence of neonicotinoid insecticides in streams in a 

high corn and soybean producing region, USA, a U.S. Geological Survey, California Water Science Center, 6000 J Street, 

Placer Hall, Sacramento, CA 95819, USA, Received 6 May 2014; Received in revised form 26 June 2014, Accepted 27 June 

  

Hopwood, J, SH Black, M Vaughn, and E Lee-Mader. 2013. Beyond the Birds and the Bees: Effects of 

Neonicotinoid Insecticides on Agriculturally Important Beneficial Invertebrates. Report by the Xerces Society. Online at: 

http://www.xerces.org/wp-content/uploads/2013/09/XercesSociety_CBCneonics_sep2013.pdf 

 

Johansen, C. and D.F. Mayer. 1990. Pollinator Protection: A Bee & Pesticide Handbook. 212pp. Wicwas Press, 

Cheshire CT. 

 

Johnson R.M., Dahlgren L., Siegfried B.D., Ellis M.D. 2013. Acaricide, Fungicide and Drug Interactions in Honey 

Bees (Apis mellifera). PLoS ONE 8:e54092; doi:10.1371/journal.pone.0054092.   

 

Karahan, Ahmed, Akma, Ibrahim C., Hranitz, John M., Karaca,  Ismail, Wells, Harrington, Sublethal imidacloprid 

effects on honey bee flower choices when foraging, Accepted: 16 September 2015,  Springer Science+Business Media New 

York 2015. 

 

Ketola, J. Hakala, K., Impact of use of neonicotinoid insecticides on honey bees in the cultivation on spring oilseed 

crops in Finland, Interim report, MTT Report, 157, 2014 

 

 Kleinman, Daniel Lee and Suryanarayanan, Sainath, Ignorance and industry, Agrichemicals and honey bee deaths, 

Research Gate, March 2016 

 

Koh, I, Lonsdorf, E, Williams, N et al. 2015. Modeling the status, trends, and impacts of wild bee abundance in the 

United States. PNAS. doi 10.1073/pnas.1517685113   

 

 Krischik, Vera, Rogers, Mary, Gupta, Garima, Varshney, Aruna,  Soil-Applied Imidacloprid Translocates to 

Ornamental Flowers and Reduces Survival of Adult Coleomegilla maculata, Harmonia axyridis, and Hippodamia convergens 

Lady Beetles, and Larval Danaus plexippus and Vanessa cardui Butterflies, PLoSONE10(3):e0119133.doi:10.1371/journal. 

pone.0119133 

 

 Krupke, Christian H. and Long, Elizabeth Y., Intersections between neonicotinoid seed treatments and honey bees, 

Science Direct, Elsevier, doi:10.1016/j.coin.2015.04.005 

 

 Krupke, et al., The Effectiveness of Neonicotinoid Seed Treatments in Soybean, This is a joint publication of: Iowa 

State University, Kansas State University, University of Nebraska-Lincoln, North Dakota State University, Michigan State 

University, University of Minnesota, University of Missouri, Ohio State University, Penn State University, Purdue 

University, South Dakota State University, University of Wisconsin, Design by Purdue University 

 

http://science.sciencemag.org/content/356/6345/1393
http://www.pnas.org/search?author1=Gennaro+Di+Prisco&sortspec=date&submit=Submit
http://www.pnas.org/search?author1=Valeria+Cavaliere&sortspec=date&submit=Submit
http://www.pnas.org/search?author1=Desiderato+Annoscia&sortspec=date&submit=Submit
http://www.pnas.org/search?author1=Paola+Varricchio&sortspec=date&submit=Submit
http://www.pnas.org/search?author1=Emilio+Caprio&sortspec=date&submit=Submit
http://www.pnas.org/search?author1=Francesco+Nazzi&sortspec=date&submit=Submit
http://www.pnas.org/search?author1=Giuseppe+Gargiulo&sortspec=date&submit=Submit
http://www.pnas.org/search?author1=Francesco+Pennacchio&sortspec=date&submit=Submit


 

10 
 

Label for pesticide with active ingredient thiamethoxam  http://www.syngenta-

us.com/pdf/labels/scp941bl3l0509.pdf  

 

Li, Danica, Toxic Spring: The Capriciousness of Cost-Benefit Analysis Under FIFRA’s Pesticide Registration 

Process and Its Effect on Farmworkers, Copyright © 2015 California Law Review, Inc. 

 

Long, E.Y., C.H. Krupke. 2016. Non-cultivated plants present a season-long route of pesticide exposure for honey 

bees. Nature communications.  doi:10.1038/ncomms11629 

   

Losey, J.E. and M. Vaughan. 2006. The economic value of ecological services provided by insects. Bioscience, 

56(4): 311–323.   

 

Maina, Anson R., Michelb, Nicole L., Cavallaroa, Michael C., Headleyc ,John V., Peruc, Kerry M., Morrissey, 

Christy A., Snowmelt transport of neonicotinoid insecticides to Canadian Prairie wetlands, Received 20 May 2015 Received 

in revised form 1 September 2015 Accepted 14 September 2015 

 

Maina AR, Headley JV, Peru KM, Michel NL, Cessna AJ, et al. (2014) Widespread Use and Frequent Detection of 

Neonicotinoid Insecticides in Wetlands of Canada’s Prairie Pothole Region. PLoS ONE 9(3): e92821. 

doi:10.1371/journal.pone 

 

Mayer, D.F. and J.D. Lunden. 1994. Effects of the adjuvant Sylgard on the hazard of selected insecticides to honey 

bees. BeeScience 3:135-138. 

 

Mayer, D.F and J.D. Lunden 1997. Effects of imidacloprid on three bee pollinators. Hort. Sci. 29:129-134. 

 

Mayer, D.F., C.A. Johansen, J.D. Lunden and Lora Rathbone.  1987.  Bee hazard of insecticides combined with 

chemical stickers.  Amer. Bee J. 127(7):493-495. 

 

 Mogren, C and Lundgren J. 2016. Neonicotinoid-contaminated pollinator strips adjacent to cropland reduce honey 

bee nutritional status. Scientific Reports 6, Article number: 29608.  

 

 Mullin, C.A., Chen, J., Fine, J.D., Frazier, M.T., Frazier, J.L., Dept. of Entomology, Center for Pollinator Research, 

The Pennsylvania State University, University Park, PA 16802, USA, 2014 

50 Park, Mia, et al. 2015. Negative effects of pesticides on wild bee communities can be buffered by landscape context. 

Proceedings of the Royal Society B. 282: 1809. http://rspb.royalsocietypublishing.org/content/282/1809/20150299   

 

Park, Mia, et al. 2015. Negative effects of pesticides on wild bee communities can be buffered by landscape context. 

Proceedings of the Royal Society B. 282: 1809. http://rspb.royalsocietypublishing.org/content/282/1809/20150299   

  

Pecenka, J.R., and J.G. Lundgren. 2015. Non-target effects of clothianidin on monarch butterflies. The Science of 

Nature. 102:19. Doi.10.1007/s00114-015-1270-y. 

 

 Pettis, J.S., N. Rice, K. Joselow, D. vanEnglesdorp, and V. Chaimanee. 2016. Colony Failure Linked to Low Sperm 

Viability in Honey Bee (Apis mellifera) Queens and an Exploration of Potential Causative Factors. 

 

 Pettis, J.S., van Englesdorp, D., Johnson, J., and Dively, G, Pesticide exposure in honey bees results in increased 

levels of the gut pathogen Nosema, 2012, Springer, doi:10.1007/s00114-011-0881-1 

 

 Pollinator News, Sept. 30, 2016, Pollinator Stewardship Council, www.pollinatorstewardship.org  

 

  Rundlof, M, Anderson R, Bommarco, I, et al. 2015. Seed coating with neonicotinoid insecticide negatively affects 

wild bees. Nature 521:77-80.   

 

Rundlöf M, Andersson GK, Bommarco R, Fries I, et al. 2015. Seed coating with a neonicotinoid insecticide 

negatively affects wild bees. Nature. 521(7550):77-80.   

http://www.syngenta-us.com/pdf/labels/scp941bl3l0509.pdf
http://www.syngenta-us.com/pdf/labels/scp941bl3l0509.pdf
http://www.pollinatorstewardship.org/


 

11 
 

Samson-Robert, O, Labrie, G, Madeleine Chagnon, M., Fournier, V., Neonicotinoid-Contaminated Puddles of Water 

Represent a Risk of Intoxication for Honey Bees, PlosOne, Published: December 1, 2014,  

https://doi.org/10.1371/journal.pone.0108443  

Sánchez-Bayo F, Goka K and Hayasaka D (2016) Contamination of the Aquatic Environment with Neonicotinoids 

and its Implication for Ecosystems. Front. Environ. Sci. 4:71. doi: 10.3389/fenvs.2016.00071 

 Sanchez-Bayo, F., G. Koichi, D. Goulson, F. Pennacchio, F. Nazzi and N. Desneux. 2016. Are bee diseases linked to 

pesticides? — A brief review. Envior. Internat. 89-90:7-11.  

 

 Sanchez-Bayo, F., Tennekes, H.A., and Goka, K, Impact of systemic insecticides on organisms and ecosystems, 

InTech, ch. 13, http://dx.doi.org/10.5772/52831 

 

 Sandrock C,  M. Tanadini, L.G. Tanadini, Fauser-Misslin A, Potts SG, et al. (2014) Impact of Chronic 

Neonicotinoid Exposure on Honeybee Colony Performance and Queen Supersedure. PLoS ONE 9(8): e103592. 

doi:10.1371/journal.pone.0103592. 

 

 Scholer, J.D. 2013. Chronic exposure of imidacloprid and clothianidin reduce queen survival, foraging and nectar 

storing in colonies of Bombus impatiens. Masters Thesis. Univ Minn. 

 

Sgolastra, F., et al., Synergistic Mortality Between a Neonicotinoid Insecticide and an Ergosterol-biosynthesis-

inhibiting Fungicide in Three Bee Species, Pest Manag Sci., 2016, 10.1002/ps. 4449. 

 

 Stark, J.D., P.C. Jessup and D.F. Mayer. 1995. Limitations to use of topical toxicity data for predictions of pesticide 

side effects in the field. J. Econ. Entomol. 88:1081-1088. 

 

Tapparo A, Marton D, Giorio C, Zanella A, Soldà L, Marzaro M, Vivan L, Girolami V.,  “Assessment of the 

environmental exposure of honeybees to particulate matter containing neonicotinoid insecticides coming from corn coated 

seeds,” Environ Sci Technol., 2012 Mar 6;46 (5):2592-9. doi: 10.1021/es2035152. Epub 2012 Feb 17. 

  

Tsvetkov, N., Samson-Robert, O, Sood, K., Patel, H.S., Malena, D.A., Gajiwala, P.H., Maciukiewicz, P., Fournier, 

V., Zayed, A., Chronic exposure to neinicotinoids reduces honey bee health near corn crops, Science 356, 1395-1397 (2017) 

 

Vaughan, M, Hopwood, J, Mader, EL, et al.. 2015. Farming for Bees: Guidelines for Providing Native Bee Habitat 

on Farms. The Xerces Society. Available at http://www.xerces.org/wp-

content/uploads/2008/11/farming_for_bees_guidelines_xerces_society.pdf   

 

Van der Sluijs JP, et al. 2014. Conclusions of the Worldwide Integrated Assessment on the risks of neonicotinoids 

and fipronil to biodiversity and ecosystem functioning. Environ Sci Pollut Res. doi:10.1007/s11356-014-3229-5. 

 

Wachendoorff-Neumann, U. et al. 2012. Synergistic mixture of trifloxystrobin and imidacloprid. Google patents 

United States Bayer CropScience AG. 

 

 Williams, G.R., D. Shutler, A. Troxler, P. Neumann, L. Gauthier, G. Retschnig, K. Roth and O. Yanez. 2015. 

Neonicotinoid pesticides severely affect honey bee queens. Scientific Reports 5:14621 DOI: 10.1038/srep146217. 

 

Zhu, Yu Cheng, Adamczyk John, Rinderer, John Thomas, Yao, Jianxiu, Danka, Robert,  Luttrell, Randall, and Gore, 

Jeff, Spray Toxicity and Risk Potential of 42 Commonly Used Formulations of Row Crop Pesticides to Adult Honey Bees 

(Hymenoptera: Apidae), J. Econ. Entomol. 1–8 (2015); DOI: 10.1093/jee/tov269 

 

 

 

 

 

https://doi.org/10.1371/journal.pone.0108443
http://dx.doi.org/10.5772/52831
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tapparo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22292570
http://www.ncbi.nlm.nih.gov/pubmed/?term=Marton%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22292570
http://www.ncbi.nlm.nih.gov/pubmed/?term=Giorio%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22292570
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zanella%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22292570
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sold%C3%A0%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22292570
http://www.ncbi.nlm.nih.gov/pubmed/?term=Marzaro%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22292570
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vivan%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22292570
http://www.ncbi.nlm.nih.gov/pubmed/?term=Girolami%20V%5BAuthor%5D&cauthor=true&cauthor_uid=22292570
http://www.ncbi.nlm.nih.gov/pubmed/22292570

